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TO  THE  FRIENDS  AND  MEMBERS  OF  THE  ARMOR  FORCE: 


The  enclosed  final  report  is  the  culmination  of  the  U.S.  Army  Armor  Center  eifort  to 
collect  Desert  Shield/Storm  emerging  observations  and  provide  them  to  the  Total  Armor 
Force  (TAF)  and  other  selected  agencies.  The  report  is  a  compilation  of  a  year  long  effort 
with  the  following  obiectives: 

a.  To  gather  Armor  related  information  through  interviews,  surveys,  after  action 
reports,  and  miscellaneous  sources. 

b.  Compile  the  information  into  a  usable  form  that  can  be  easily  studied  and 
analyzed  to  look  for  trends  and  consensus  on  issues  and  observations. 

c.  Draw  conclusions  from  the  detailed  assessments  based  upon  the  five  Training 
and  Doctrine  Command  functional  areas  of  doctrine,  organization,  training,  materiel,  and 
leader  development. 

d.  Disseminate  conciusions  to  the  Total  Armor  Force  and  incorporate  them  into  our 
training. 

e.  Record  Armor  history. 

In  addition  to  providing  the  TAP  the  conclusions  derived  from  our  study  of  Desert 
Shield/Storm,  this  report  will  also  feed  the  ongoing  Armor  2000  effort  and  the  upcoming 
Armor  Functional  Area  Assessment  IFAA).  Both  of  these  actions  are  critically  important  to 
the  future  of  the  Armor  Force. 


Finally,  after  any  war,  the  rush  to  judgement  about  lessons  learned  must  be  tempered 
with  a  scrupulous  objectivity.  This  war  documented  the  emergence  of  a  challenging  new 
era.  The  effect  of  high  technology  on  weapons,  command  and  control  systems, 
intelligence,  and  other  areas  has  revolutionized  the  nature  of  war.  Despite  some  weakness 
revealed  during  the  war,  the  Armor  Force  came  througl;  Desert  Storm  with  an  uncontested 
"thumbs-up." 


THOMA' 
Major  Gani 
Commanding 


U.S.  Army 
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CHAPTER  1 


FXECUTI.VK  SUMMARY 

i-l.  Summary.  This  report  is  a  culmination  of  thn  United  id.Uon 
Army  Armor  Center  (USAARMC)  effort  to  collect  Denort  Shi(‘lil/stor  m 
cmerginq  observations  and  provide  them  to  the  Total  Armor  Voree 
and  other  selected  agencies.  Additionally,  the  report  will  teed 
••  the  ongoing  Armor  2000  effort  and  the  upcoming  Armor  Functional 

Area  Assessment  (FAA) . 

1-2.  Discussion. 

a.  The  enclosed  chapters  represent  a  coordinated  effort  by 
Armor  center  staff  agencies  to  consolidate  wartime  information 
from  f.ourooi;  internal  and  external  to  Fort  Knox  into  a  useful 
format  for  the  Total  Armor  Force. 

b.  The  chapters  are  broken  down  into  the  following  area.s: 

(1)  Executive  Summary. 

(2)  Battle  Summaries. 

(3)  Doctrine. 

(4)  Organizations. 


(5)  Training, 


(6)  Materiel. 

(7)  Leader  Development. 

(8)  Source  Bibliography. 

1~J.  Information. 

a.  Doctrine. 

(1)  Airland  Battle  Doctrine  is  sound.  Our  leaders  have 
the  offensive  spirit.  Their  ability  to  focus  overwhelming  combat 
power  was  instrumental  to  our  success. 

(2)  Need  deployment  and  redeployment  doctrine  for 
armored  forces.  Deployment  logistics  requirements  are  enormous 
and  must  be  better  forecasted,  staffed  and  efficiently  executed. 
The  U.S.  system  of  dispatching  Heavy-Equipment  Transporter  (HET) 
support  piecemeal  does  not  lend  itself  to  a  tight  organizational 
structure  that  inspires  the  customers'  confidence. 
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(3)  Need  improved  acquisition  and  dissemination  of 
intelligence.  The  top-down  intelligence  flow  was  generally 
strategically  oriented  and  often  did  not  provide  detailed 
assessments  required  by  front  line  leaders. 

(4)  The  importance  of  security  operations  needs  to  be 
revalidated.  Due  bo  the  enemy's  unwillingness/inability  to 
fight,  Desert  storm  should  not  be  considered  as  a  valid  test  of 
our  security  operations  doctrine. 

(5)  Fire  support  coordination  doctrine  must  be 
st.inclr\rdi7-nd.  The  means  to  rapidly  clear  fires  between  adjacent 
unit  /.ones  is  needed.  If  not,  long  time-lags  result  and 
lucrative  targets  escape.  We  must  improve  coordination  of  air 
and  ground  fires. 

(6)  The  commander's  intent  is  the  most  important  element 
in  an  order.  The  rapid  pace  and  high  tempo  of  operations 
demanded  a  clear  and  concise  commander's  intent. 

(7)  Battalion  and  brigade  drills  were  developed  and 
executed  in  the  desert.  Simple  plans  with  extensive  rehearsal 
work  best.  These  battalion  and  brigade  drills  included  action 
drills,  hot  refuel  drills,  ammunition  loading  drills,  and  even 
V-pack  cleaning  drills.  Finally,  we  must  develop  standard  drills 
for  complex  obstacle  breaching. 

(8)  Increased  emphasis  needs  to  bs  placed  on  combat 
idonti fication  tactics,  techniques,  and  procedures.  More 
(Jisciplino  In  target  identification  training  is  needed.  Rules  of 
rngaqoment  varied  from  organization  to  organization.  While  some 
units  wore  lax,  others  required  the  company/task  force  commanders 
to  puisitively  identify  a  target  before  they  could  give 
authorization  to  engage  the  target. 

(9)  Traversing  Dual  Purpose  Improved  Conventional 
Munition/Cluster  Bomb  Unit  (DPICN/CBU)  areas  needs  to  be 
addressed.  Proponent  schools /combat  training  centers  (CTC's) 
mur.t  increase  training  awareness  of  the  danger  of  unexploded 
ordnance  on  the  battlefield.  Vast  quantities  of  unexploded  Army 
and  Air  Force  ordnance  were  left  throughout  the  theater. 

(10)  In  some  companies,  the  fighting  executive  officer 
(XO)  appears  to  have  worked  well.  At  battalion  level,  it  appears 
that  the  XO  was  employed  as  the  battle  captain  and  as  the 
battalion  senior  logistics  operator. 

(11)  .Some  units  experimented  with  putting  the  fire 
iiiippdi  I  otiiuor  (FSO)  in  the  commander'e  vehicle.  A  number  of 
unit!,  olectcd  to  leave  the  FSO  in  the  fire  support  tsan  vehicle 
(I'l.'iT  V)  boc.nu'.f'  nf  insufficient  communications  in  the 
commander's  tank.  Doctrine  must  support  both  options. 
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(12)  Our  requirement  to  rapidly  execute  orders 
hirjhliqhtn  the  need  to  ensure  a  complete  underntiind  i  nq  of  common 
termr.  between  branches,  Bervicee,  and  allies. 

(II)  The  (.'timbal  JU'ivicc  Support  (CS;;)  pnr.li  sywtcm  did 
not  work  well.  It  became  a  pull  system.  Moat  Divitiionu  Sup\io  I 
Commands  (DISCOMs)  had  officers  posted  at  Dhahran  and/or  I'^ntt 
Kahlid  Military  City  (KKMC)  airfields  with  40-foot  stake  ano 
(S&P)  trailers.  They  sorted  through  mountains  of  cargo 
containers  looking  for  familiar  Department  of  Defense  Activity 
Advice  Codes  (DODAACs)  and  removed  from  the  supply  system  those 
parts  they  needed,  our  doctrine  of  support  organic  to  the 
battalion/tasF(  force  worked  well  and  enabled  commanders  to 
maintain  the  initiative  and  high  tempo  of  operations. 

(14)  The  multinational  nature  of  the  coalition  forces 
reinforced  the  need  for  well  trained  and  well  equipped  Liaison 
Officers  (LOs) .  Joint  Forces  Command  East  (JFCE)  LO's  are 
currently  constrained  by  lack  of  training  and  equipment:  radios, 
computers,  and  vehicles. 

(15)  The  ey  “Ment  performance  of  weapons  systems  in 
Donert.  storm  mandatec  a  reovaluation  of  doctrinal  weapons 

planiiiiKi  . 

b.  Organizations. 

(1)  Air  deployable  light  armor  and  light  cavalry  forces 
arc  vital  to  the  effectiveness  and  survivability  of  contingency 
forces.  Uefore  the  arrival  of  the  24th  Infantry  Division  (ID), 
the  82d  Airborne  Division  (Abn)  was  dangerously  vulnerable 
because  of  the  lack  of  mobile,  survivable,  and  lethal  firepower. 

{?.]  commanders  consistently  indicated  the*  need  lor  t.mkn 
in  the  divisional  cavalry.  Tanks  are  vital  if  the  cavalry  is  to 
be  able  to  fight  for  information  and  protect  the  main  force. 

Moul  prefer  three  ground  troops  and  one  air  troop.  The  ground 
troops  need  to  be  a  mixture  of  tanks  and  Bradley  Fighting 
Vehicles  (BFVs) .  In  the  desert  the  range  and  lethalit'  of  modern 
weapons  require  the  current  squadron  organization  to 
unnecessarily  expose  its  men.  In  repeated  instances  enemy  tanks 
were  encountered.  A  mixture  of  tanks  and  BFVs  enabled  the  BFVs 
to  luirvivo.  Tankf.  also  have  better  night  vision  capabilities 
I  hiiii  lil'Vii  and  can  withstand  more  punishment.  Finally,  tank  la-scr 
range  finders  help  range  enemy  equipment. 

(3)  The  effectiveness  of  four-company  armored 
batla 1  ion/task  force  was  validated  in  South  West  Asia  (SWA). 
(V^mmanders  feel  that  four  companies  are  needed  to  fix  the  enemy, 
have  enough  combat  power  to  maneuver  against  him,  and  maintain 
continuous  operations.  Additionally,  the  four-company 
orq.in  ization  facilitates  more  effective  task  organization  and 
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allowK  commanders  to  maintain  an  armor  reserve  for  offenL^ivo 
operations.  Reducing  battalions  to  a  throe-coir.pnny  structure 
would  require  revision  of  tactics  and  doctrine  wo  know  to  be 
sound.  The  three-company  structure  would  not  easily  translate 
into  box  or  diamond  formations.  Most  feel  that  it  is  better  to 
reduce  the  number  of  battalions  than  to  thin  out  existing  units. 
Bottom  line  is  that  we  don't  need  to  fix  a  force  structure  that 
isn't  broken. 

(4)  Armored  reconnaissance  at  all  levels  from  battalion 
through  corps  is  vital.  Brigade  commanders  agreed  that  a  scout 
organization  at  their  level  is  necessary  to  effectively  see  and 
control  the  battle.  Currently,  no  such  organization  exists. 
Additionally,  this  conflict  made  it  evident  that  in  open  terrain 
the  !.coul  platoon  nquippod  with  10  High  Mobility  Mult i -Wheeled 
Vohii  les  (IIMMWV)  will  not  work.  It  is  clearly  too  vulncratile. 
Commanders  were  reluctant  to  send  HMMVfV  scouts  where  enemy 
contact  was  imminent.  Lethality  of  the  battlefield  made  using 
HMMWVs  very  risky.  Scouts  must  be  in  a  hardened  vehicle  that 
must  he  able  to  move  over  all  types  of  terrain,  shoot  and  destroy 
chanci'  contacts,  and  move  through  minefields  and  artillery  tire. 
Armored,  armed  reconnaissance  worked  in  SWA.  The  battalion  task 
force  scout  platoon  summary  for  Desert  Storm  units  is  shown 
below: 


HMMWV  6 

Mi  33 

M3 /HMMWV  2 

M113/M901  5 

LAV  25  1 


(b)  The  results  of  the  high  tempo  of  modern  mobile 
armored  warfare  indicate  that  CSS  assets  should  be  organic  to 
battalions  to  be  responsive  and  effective.  Fuel  consumption  over 
uxtendtMi  distances  demands  a  beefed-up  support  platoon  at 
battalion  level.  Additionally,  maintenance  was  and  will  continue 
to  be  most  responsive  at  company  and  battalion  level. 

(6}  Support  organizations  must  be  agile  and  robust  to  be 
able  to  move  supplies  quickly  to  meet  demands  of  the  modern 
battlefield.  All  units,  combat,  combat  support,  and  combat 
service  support  need  more  and  more  capable  wheeled  vehicles. 
Organic  transportation  was  not  sufficient  to  move  organizations 
'•■old  i nr!'.,  equipment,  and  supplies  in  a  single  move.  Support 
unitu  cspacialiy  felt  the  crunch  hauling  repair  parts,  major 
atstif’inbl  Ics,  and  the  additional  life-support  supplies  needed  in 
l  ho  tlor.i'rt .  The  army  has  proven  winners  with  the  MlAl  and 
iir.id  I  oy ;  however,  the  full  range  of  their  impressive  capabilities 
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c.jnriot  bn  roali/.od  until  we  develop  a  fleet  that  nan  keep  up  with 
aixJ  uuutain  them.  Lack  of  mobility  in  many  unite  became 
qiaringly  obvious  during  Desert  Storm. 

(7)  The  Combined  Arms  Maneuver  Battalion  (CAMB)  is  a 
viable  organization.  Many  units  task  organized  to  build  combined 
arms  battalions.  The  earlier  this  step  was  accomplished,  the 
better,  as  training  and  support  relationships  jelled.  The  1st 
Cavalry  Division  was  pleased  with  the  CAMB  organization.  As  one 
commander  stated,  "The  CAMB  is  the  80  percent  solution  for  all 
METT-T  situations."  He  added  that, "Unlike  task  organizing,  the 
logistics  in  a  CAMB  was  structured  to  support  combined  arms  and 
the  unit  is  more  cohesive." 

(8)  The  separate  brigade  is  a  robust,  flexible 
organization  suited  for  rapid  attachment  throughout  the  theater. 
The  Tiger  Brigade,  a  divisional  brigade,  experienced  significant 
difficulties  when  attached  to  the  Marine  Central  Command 
(MARCENT)  because  it  lacked  the  additional  service  support 
assets,  especially  a  movement  control  center  and  materiel 
management  center,  organic  to  a  separate  brigade.  The  1st 
Cavalry  Division  had  to  form  an  ad  hoc  support  organization  from 
its  assets  to  move  with  the  Tiger  Brigade. 

(9)  The  Armored  Cavalry  Regiment  (ACR)  proved  itself  a 
robust,  flexible  organization  capable  of  accomplishing  all 
missions.  The  ACR  is  a  viable  organization  for  contingency 
missions. 

c.  Training. 

(1)  Combat  Identification  training  needs  more  emphasir.. 
I'ratr icide  was  a  major  concern  during  Operation  Desert  Storm. 

With  thermal  sights  and  improved  optics,  tanks  and  Bradlcy.s  wore 
able  to  detect  targets  in  excess  of  4,000  meters.  With  a  multi¬ 
national  force,  it  is  imperative  that  gunners  and  vehicle 
commanders  are  able  to  recognize  all  vehicles  through  both  optics 
and  thermal  sights.  Too  often  crews  are  allowed  to  pass  the  Tank 
Crew  Gunnery  Skills  Test  (TCGST)  by  looking  at  full  figure  flash 
<*,udn.  Wo  need  to  place  more  emphasis  on  vehicle  identificat  ion 
in  Jess  than  ideal  conditions.  Crews  often  could  not  identity 
armored  vehicles  as  friend  or  foe  until  they  were  under  1,500 
meters . 


(2)  Many  leaders  from  both  corps  have  credited  rotations 
at  the  combat  Training  Centers  with  the  success  they  enjoyed  in 
Operation  Desert  Storm.  However,  continuous  operations  need  to 
be  stressed.  Now  we  pause  after  each  scenario  to  critique,  but 
this  is  not  how  we  fight.  We  also  need  to  emphasize  battle 
drills  from  platoon  through  battalion  level.  At  the  accelerated 
tompo  of  modern  warfare,  everyone  must  know  how  to  react  to 
situations  until  orders  are  received.  We  have  already  included 
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mass  casualty  exercises;  now  we  need  to  look  at  mass  Enemy 
Prisoner  of  War  (EPW)  exercises. 

;  (.})  Cumhinud  arms  doctrine  works  well. 

(a)  Mechanized  infantry  and  armor  complemented  each 
other.  While  the  maneuver  forces  worked  well  together,  their 
support  did  not.  Tank  company  maintenance  teams  did  not  have 
adequate  training  to  support  Bradleys,  and  vice  versa.  These 
problems  were  worked  out  before  the  ground  offensive,  but  units 
might  have  been  in  trouble  if  they  had  not  had  the  luxury  of 
training  in  their  task  force  configurations  before  the  ground 
offensive  started,  units  need  to  learn  to  support  each  other  on 
a  day-to*day  basis.  Recommend  task  force  organization  remain  in 
effect  in  garrison. 

(b)  Field  Artillery  observers  had  trouble  keeping  up 
with  maneuver  forces  because  of  the  FIST-V.  This  may  have  had  an 
impact,  on  the  amount  of  artillery  fired  during  the  ground 
oflcnuivG  that  had  not  been  preplanned.  More  emphasis  should  bn 
placed  on  training  armor  and  infantry  leaders  to  call  for  and 

ad 'lUiit  indirect  fires  because  the  FIST  may  not  he  available. 

(4)  Increase  emphasis  on  light  infantry  and  armor 
operations.  There  are  some  operations  in  which  light  infantry 
and  armor  must  work  together.  This  observation  gains  increased 
Importanuc  In  light  of  evolving  doctrine  that  envisions  inorsased 
participation  of  armored  forces,  both  armored  and  light,  in 
contingency  and  rapid  deployment  operations.  Units  In  SWA  had 
time  to  train  together  before  the  ground  offensive,  but  we  nay 
not  have  this  time  in  future  conflicts.  Military  Operations  in 
Urban  Terrain  (MOUT)  training  needs  to  be  mors  fully  integrated. 

(5)  Most  units  need  more  deployment  training. 

Commanders  discovered  that  Standard  Operating  Procedures  (SOPs) 
were  outdated  or  non-existent.  SOPs  need  to  be  exercised.  Units 
must  also  establish  a  training  program  for  pre-/po8t-deployment 
that  they  can  conduct  while  waiting  for  their  equipment.  The  Air 
Force  offers  a  Load  Master  class  and  coot  dination  should  be  made 
with  the  Navy  to  make  slots  available  to  unit  representatives  in 
its  equivalent  course.  Each  battalion  should  have  a  team  trained 
at  a i r  and  sea  loading. 

(6)  Aggressive  maintenance  was  key  to  the  high 
operational  readiness  rate  achieved.  Well  trained  crews 
periormed  Preventive  Maintenance  Checks  and  Services  (PMCS)  and 
(luifkly  iilnrted  m.iintenance  teams  to  deficiencies. 

(a)  Units  that  conducted  MlAl  rollover  in  SWA 
experienced  unique  problems.  Most  units  had  MllPs,  but  soma 
units  transitioned  from  M60A38.  Crews  and  maintenance  teams 
lacked  the  experience  necessary  to  quickly  diagnose  and  fix 
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problems.  Often  units  didn't  have  the  necessary  publications  to 
conduct  boresight  or  prep-to-fire  checks.  New  Equipment  Training 
(NKT)  personnel  gave  away  their  own  manuals  to  help  fill 
shortages.  Technical  representativee  from  various  manufacturers 
also  proved  invaluable. 

(b)  Class  IX  procurement  was  a  problem  experienced  by 
all  units.  Logisticians  need  a  training  center  similar  to  the 
CTCs  where  they  can  exercise  their  systems  in  a  tactical 
environment. 

(7)  Training,  focused  on  gunnery,  paid  off;  concepts  are 
sound;  major  fundamental  changes  are  not  needed.  Proper 
boresight  by  the  manual  is  still  the  basis  for  success.  Crews 
shot  well;  they  engaged  and  destroyed  targets  well  beyond 
anticipated  ranges.  Units  did  experience  a  "high  second  round" 
phenomenon  which  was  attributed  to  the  fact  that  some  MlAls  had 
not  been  recoiled  in  over  7  years.  Master  gunners  discovered 
that  after  the  first  round  is  fired,  the  MlAls  boresight  would  be 
off.  It  seems  that  the  first  round  reseats  the  recoil  mechanism 
and  the  tanks  needed  to  rebores ight  afterward.  A  simple  solution 
was  to  conduct  a  recoil  exercise  prior  to  gunnery. 

(8)  VII  Corps  units  were  able  to  complete  predeployment 
gunnery.  This  not  only  Increased  crew  proficiency,  but  gave 
soldiers  greater  confidence  in  their  equipment. 

(9)  Unit  Conduct  Of  Fire  Trainer  (UCOFT)  was  used 
extensively  by  most  units  as  a  primary  predeployment  gunnery 
tool.  UCOFT  and  simulator  Network  (SZHNET)  proved  especially 
invaluable  to  the  Individual  Ready  Reserve  (IRR)  crew  train-up 
conducted  on  Fort  Knox.  These  training  devices  can  be  used  even 
when  crews  are  waiting  for  their  equipment  to  arrive  in  theater, 
with  today's  budget  constraints  and  reductions  in  training 
ammunition  allocation,  we  must  train  effectively  in  garrison  to 
make  every  round  count  in  combat. 

(10)  Boresighting  should  be  conducted  twice  dally. 

Daily  boresights  often  helped  identify  overlooked  deficiencies 
and  increased  the  crews'  confidence  in  the  system.  Muzzle 
Reference  System  (MRS)  update  was  used  almost  exclusively  during 
the  ground  offensive.  Tanks  kept  their  boresight,  often 
traveling  hundreds  of  kilometers  without  losing  more  than  0.4 
mils. 


(11)  The  Master  Gunner  program  paid  big  dividends. 
Master  gunners  not  only  helped  commanders  develop  gunnery 
training  programs,  but  served  as  senior  turret  mechanics  and 
troubleshooters.  The  quality  of  master  gunner  graduates  cannot 
be  overstated. 
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(12)  Long  range  gunnery  was  used  by  most  units.  MlAl 
equipped  units  reported  kills  in  excess  of  3,000  meters.  MlAls 
dentroyed  enemy  vehicles  before  boing  acquired  liy  the  enemy 
during  periods  of  limited  visibility  due  to  our  thermal  sights. 
Bradleys  destroyed  vehicles  at  2,500  meters  with  the  25mm.  At 
these  ranges,  vehicle  identification  is  much  more  difficult,  as 
is  range  estimation.  Desert  Storm  proved  that  our  equipment  and 
ammunition  is  capable  of  killing  targets  at  longer  ranges  than 
expected.  If  we  plan  to  take  full  advantage  of  our  superior 
technology,  we  musst  train  our  crews  in  long  range  gunnery 

techn  iques. 

(13)  The  Tank  Commander  Certification  Courso/Scout 
Commander  Certification  Course  served  as  a  good  refresher  for 
off  ic'ers/senlor  NCOs  sent  to  SWA  as  replacements  who  had  been 
liway  from  their  equipment. 

(14)  Abbreviated  fire  commands  worked  well,  but  only 
b(u:iiu!>n  crews  wero  wel  1 -qrounded  in  standardized  fire  commands. 
Or»>w!;  must  still  be  thoroughly  familiar  with  full-up  commands. 
Crc'w  members  may  become  casualties,  but  the  crews  must  be  able  to 
incm  porate  ropUicements  quickly  through  the  use  of  standardized 
tra 1 n i nq . 

(15)  Many  soldiers  were  more  afraid  of  fratricide  than 
of  the  enemy.  Many  units  had  never  conducted  battalion-size 
live-firs  exercises,  crews  reaiized*^hat  they  couldn't  depend  on 
gun  tube  orientation  alone.  Flank  coordination  finally  received 
serious  attention.  Gunnery  tables  need  to  Incorporate  friendly 
targets.  Emphasis  should  be  placed  on  live-fir^'  exercises  at 
platoon  level  and  above. 

(16)  The  peacetime  development  of  programs  of 
instructions  and  organizations  for  mobilization  training  of 
resnvu  component  soldiers  is  vital  to  the  success  of  the  total 
force.  Plans  must  accommodate  all  levels  of  partial  mobilization 
as  well  as  full  mobilization. 

(17)  The  iPtli  Knqinect  Battalion  commander  stated  that 
one  <)l  the  greatest  training  deflciencias  is  the  Identi I  icat ion 
ol  sratterable  mines.  In  training,  we  simulate  employment  of  the 
Family  of  Scatterabls  Mines  (FASCAM)  and  other  ordinances  for 
safety,  in  combat,  all  soldiers  must  be  able  to  recognize  mines, 
CRUs,  DPICM  and  other  dangerous  ordnance. 

(18)  Overall,  Institutional  Instruction  was  very 
successful.  Soldiers  and  leaders  joining  units  upon  the 
completion  of  courses  were  trained  and  ready  to  fight. 
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d.  Materiel. 

(1)  The  NIAl  performed  superbly — well  above 
expectations.  It  was  reliable,  lethal,  and  survlvable.  There 
are,  however,  some  ImproveMents  that  need  to  be  made. 

(a)  ReliafrilitYI 

ip  Moving  over  SOOkme  in  the  attack,  the  MlAle 
maintained  an  operational  readiness  (OR)  rate  of  over  90  percent 
with  some  units  reporting  OR  rates  of  as  high  as  98  percent. 

Most  lire  control  systems  stayed  fully  operatlonnl 
during  the  100  hours  of  the  campaign. 

X,  Most  vehiclea  that  broke  down  were  quickly  repaired 
and  able  to  join  their  parent  units  on  the  final  objective. 

it.  Batteries  are  not  reliable  enough,  particularly  for 
use  in  a  desert  environment;  they  need  to  be  improved. 

5.  A  reliable  Auxiliary  Power  Unit  (APU)  must  be 
procured  for  the  Abrams.  The  current  model  tested  in  SWA  was 
unreliable.  It  was  particularly  susceptible  to  damage  from  sand. 
The  Garret  gas  turbine  APU  received  poeitlve  comments  from  VII 
Corps  Master  Gunners.  The  opinion  is  that  the  optimal  positio.n 
for  the  APU  is  mounted  in  the  hull  rather  than  as  an  add-on  to 
the  rear  of  the  vehicle  or  mounted  in  the  bustle  rack.  The 
external  hull  mounted  APU  is  too  easily  knocked  off  or  damaged  in 
areas  with  trees  or  in  urban  areas.  The  bustle  rack  mounted 
version  requires  additional  cables  to  be  run  down  through  the 
turret  which  appears  to  be  undesirable. 

Fuel  pumps  are  also  inadequate  and  need  to  be 
upgraded.  Crews  reported  problems  with  the  reliability  of  in 
cell  fuel  pumps  and  fuel  transfer  pumps.  The  immediate  impact  of 
this  was  that  because  of  unreliability  of  the  transfer  pump  and 
tlio  time-consuming  nature  of  refueling  the  forward  fuel  tanks, 
commanders  refueled  more  frequently.  This  disrupted  the  high 
tempo  of  operations  and  created  a  greater  strain  on  the  logistics 
system  to  keep  up  with  the  frequent  demand  for  fuel.  Train  crews 
in  peacetime  to  use  transfer  pumps. 

7 .  The  V-packs  need  to  be  upgraded.  Dust  and  sand 
accelerated  the  required  Intervals  for  cleaning  and/or 
replacement.  Additionally,  the  need  for  improved  V-pack  cleaning 
equipment  has  been  identified.  The  technique  of  using  the  tank 
"buddy  system"  is  unacceptable.  A  tank  cannot  operate  its  engine 
without  its  V-pack  installed  so  it  is  dependent  upon  another  tank 
to  provide  power  for  the  cleaning  wand  in  order  to  clean  another 
tank's  V-pack.  Possible  fixes  are  new  V-packs  (a  self-cleaning 
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rotary  desiqn  is  available)  or  designing  the  AI  >  to  power  the 
cleaning  wand  to  allow  the  tank  to  service  itseif. 

(b)  Lethality: 

lx  The  120mn  gun,  coupled  with  its  excellent  fire 
control  system  and  thermal  optics,  proved  devastating  against  all 
Iraqi  armor.  Our  current  main  gun  ammunition  significantly 
dominated  every  tank  on  the  battlefield. 

Zj,  Main  gun  accuracy  was  good  at  ranges  In  excess  of 
3000  meters.  Reports  vary  as  to  the  average  engagement  range. 
Most  units  report  2,2no**2,ROO  meters  as  the  average  engagement 
ranqp,  but  some  new  data  suggests  that  1,500-2,000  meters  may  be 
more  correct  with  2,500  meter  engagements  not  uncommon.  Overall 
engagement  ranges  arc  as  close  as  100  meters  to  as  far  as  3,700 
meters,  the  latter  from  both  D.S.  Army  and  United  States  Marine 
corps  sources. 

3 .  The  Ml  tank  performed  well,  but  initial  indications 
are  that  the  accuracy  of  the  lOSnum  fell  off  significantly  at 
extended  ranges. 

lx  Units  report  a  need  for  improved  optics.  The  120mm 
round  is  accurate  and  deadly  at  ranges  over  3,000  meters,  but  the 
current  optics  do  not  optimise  the  round's  capabilities. 
Currently,  the  power  magnification  of  Thermal  Imaging  System 
(TIS)  and  Gunner's  Primary  Sight  (GPS)  are  inaufficient  for  long 
range  engagements. 

lx  The  Commander's  Independent  Thermal  Viewer  (CITV)  is 
needt’d.  Currently,  the  commander's  sight,  the  Gunner's  Primary 
.Sight  Extension  (GP.SE) ,  does  not  allow  the  commander  to  see  the 
battlefield.  Furthermore,  because  of  the  inability  of  the 
ccmm.uider  ta  adjust  the  reticle  he  is  often  forced  to  accept  the 
gunner's  perspective  of  target  identification. 

b.  Need  to  increase  optical  magnification  of  the 
TIS/GPS  and  increase  the  clarity  of  the  thermal  Image. 

(1)  Targets  were  difficult  to  identify  past  1,500  meters 
with  TIS. 

(2)  The  H2/3  was  the  hardest  vehicle  to  identify  with  ' 
the  TTS.  At  ranges  over  2,000  meters,  the  Bradley  appeared  as 
nothing  more  than  a  hot  spot.  This  was  further  restricted  during 
periods  of  limited  visibility  to  no  more  than  600  maters. 

(3)  Tn  inclement  weather,  positive  target  identification 
war.  "xtremoly  difficult  at  ranges  greater  than  500-600  meters. 
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5.  The  Muzzle  Reference  System  (MRS)  worked  well  to 
retain  bores ight.  While  units  boresighted  once  or  twice  daily 
before  initiation  of  the  ground  war,  they  did  not  boresight  after 
crossing  into  Iraq  and  Kuwait  due  to  time  constraints.  Instead, 
they  relied  on  only  HRS  updates  to  keep  their  rounds  hitting 
where  they  aimed. 

6.  A  turret  positional  locator  needs  to  be  Incorporated 
into  the  GPS. 

7.  A  Btadia  ratlclo  for  the  Gunner 'b  Auxiliary  Sight 
(r.AS)  will  facilitate  use  of  the  coax  and  main  gun. 

S,.  A  wiper/hood  for  the  GPS  is  a  must.  An  active  wipnr 
system,  actuated  by  the  gunner  (foot  pedal), and  stows  out  o(  the 
line  of  sight  when  not  in  use,  would  meet  this  requirement. 

9.  A  barometric  pressure/temperature  gauge  is  needed  in 
the  turret.  Often  the  weather  data  is  from  stations  where  the 
current  conditions  are  significantly  diffarant  than  thosa  at  the 
vehicle's  location. 

10.  The  task  to  make  the  emergency  mode  drift  adjustment 
should  be  a  crew  level  task  as  opposad  to  a  support  maintenance 
level  task. 


1,.  Craws  were  supremely  confidant  In  the  overall 
survivability  of  the  MlAl. 

2,  Currently,  there  is  only  one  reported  incident  o(  an 
armored  crewman  being  killed  while  in  an  MlAl,  and  this  was  only 
after  the  tank  had  been  struck  by  three  main  gun  rounds. 

The  vehicle  fire  suppression  system  works  superbly.  It 
allowed  20-30  seconds  for  crew  evacuation  before  secondary 
explosions  reignited  fires. 

Ammunition  blowout  penels  also  worked  well. 

(d)  ssnscfll  CQmipgn.'fcgi 

The  coax  ammunition  well  needs  to  be  modified.  Its 
current  configuration  does  not  facilitate  maintenance  and 
disassembly  of  the  breechblock. 

is.  Need  to  relook  at  quick-change  ammunition  packs. 

The  time  it  takes  to  reload  the  ready/semiready  storage  wells 
could  be  critical  in  a  high  intensity  environment. 
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study  increased  bustle  rack  storage  sp>ice.  The  majority 
of  units  felt  that  it  is  inadequate  for  sustained  operations. 

4.  Mine  plows,  rakes,  and  the  Cleared  Lane  Marking  System 
(CI.AMS)  received  high  praise.  Vehicles  with  mine  plows  wore  able 
to  maintain  a  much  higher  speed  than  originally  expected.  Kxcept 
for  extra  strain  placed  on  the  number  one  shock  absorbers,  the 
mine  plows  worked  well.  While  the  plows  worked  well  In  the  soil 
of  .SM,  we  must  continue  to  improve  its  capability  in  other  types 
of  t  ‘train.  Conversely,  units  did  not  like  the  mine  rollers 
because  of  the  r. ign if  leant  degradation  in  speed  and  the  their 
inal  illty  to  efteotivcly  deal  with  double  impulse  mines. 

5 .  A  positional  readout  is  needed  at  both  the  driver's  and 
gunner's  stations. 

6^.  A  driver's  thermal  viewer  system  should  be  included  in 
futuro  vehicle  <l<  velopments. 

7.  A  dismount  kit,  pistol  grip,  buttstock,  and  bipod, 
lihoulil  be  issiu‘()  tot  the  loader's  M240.  The  M?40  is  critical 
wlir'ii  (M'.iabI  iiih i IK)  lucal  security,  and  if  the  vehicle  is  diuablod 
ii  «|ivo«  t.hi'  cti'W  <1  bcf.ter  chanco  for  survival. 

l(.  NiM'd  id  1  lU'crpurate  a  turret  positional  locator  into  tho 

Cil'S. 

9...  Initial  indications  are  that  oomnanders  prefsr  DP2  to 
JPR  hecauso  of  the  on-board  smoke  capability  that  0F2  provides 
and  the  increuuvi  fuel  consumption  and  heat  generated  by  JPB,  JRl* 
A  or  JP5. 

(2)  The  H2/3  received  high  narks  for  its  excellent  nix  of 
firepower,  mobility,  and  survivability, 

(a)  Its  impi  oved  transmission,  armor  protection,  and 
devastating  2'5n\ni  gun  and  Tube-launched,  Optically-tracked,  Wire- 
guided  (TOW)  missile  combined  to  produce  an  extremely  lethal 
weapon  system. 

(b)  The  Bradley's  OR  rate  was  comparable  to  that  of  the 
Abrams . 

(•')  'I'tio  hu.'^dimast er  auto-cannon  was  often  the 

wcapdri  ui  chi.‘i<  >'  with  reports  of  its  Armor  Piercing  Discarding 
Rabot  (APDS)  round  penetrating  all  Iraqi  tanks  at  ranges  of  less 
than  700  metors. 

(d)  Tiw'  M,'/ I  iK'i'd'-.  a  i.asor  Rangefinder  (LUF);  the  handheld 
juyl  dopuri't  fill  the  bill. 
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(e)  Commanders  liked  the  M3  in  the  reconnaissance  role  in 
desert  operations. 

(f)  Bradleys  experienced  problem  similar  to  those  of  the 
Abrams  with  their  V-paoks,  but  had  no  cleaning  wands  as  port  of 
the  vehicle  Basic  issue  Items  (BIX) . 

(g)  Commanders  liked  the  on-board  smoko  capability  and  would 
have  preferred  DF2  to  Jet  A-1/JP8  for  this  reason. 

(h)  Crews  were  pleased  with  the  600  hp  power  plant  and  its 
transmission.  However,  commanders  would  like  to  have  reverse 
gear  performance  similar  the  one  on  the  Abrams. 

(i)  M2/3  vehicle  exhaust  location  is  a  problem.  Its  current 
position  blows  directly  into  the  Bradley  Commander's  (BCs)  face. 
DCs  find  this  nauseating;  and  if  the  wind  is  blowing  across  the 
vehicle,  the  heat  will  wash  out  the  thermal  sight. 

(j)  Stowage  should  be  improved.  There  is  not  enough 
internal  space  for  either  a  9-man  infantry  squad  or  a  5-man  scout 
squad's  gear.  Likewise,  crews  jury-rigged  equipment  tie  downs  to 
stow  gear  externally. 

(k)  M3A2  Engine  Compartment  Access  Door  Pumps  are 
unsatisfactory,  initial  reports  are  that  units  experienced  up  to 
a  50  percent  failure  rate. 

(l)  scout  optics  must  improve,  in  many  cases,  the 
.surveillance  equipment  of  scout  platoons  could  not  outrange  the 
systems  in  the  battalion  formation. 

(3)  other  stellar  performers  wore  the  High  Mobility  Multi- 
Wheeled  Vehicle  (HHNHV) ,  the  Heavy  Expanded  Mobility  Tactical 
Truck  (HEMT-T) ,  and  the  900-oeries  5-ton  trucks.  One  division 
commander  was  so  impressed  with  their  performance  that  he 
recommended  that  these  be  the  only  wheeled  vehicles  at  division 
level  and  below. 

(4)  We  need  to  retain  armed,  armored  reconnaissance  vehicles 
at  all  levels.  Armed  reconnaissance  provides  the  capability  to 
tight  for  intelligence.  Armored  vehicles  Increase  survivability 
which  in  turn  gives  scouts  greater  confidence. 

(5)  As  well  as  the  Abrams  and  Bradley  performed,  it  has 
become  obvious  that  force  package  modernisation  is  required  in 
other  areas.  The  M113/M577  family  of  vehicles  was  unable  to  koop 
pace  with  the  Abrams  and  Bradley  and  needs  to  be  replaced.  The 
exception  to  this  observation  is  the  M113A3  variant  which  has 
received  excellent  reports  from  all  units  that  were  equipped  with 
it.  The  M113A3  is  the  answer  for  the  First  Sergeant's  (ISG) 
armored  vehicle. 
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(6)  The  Mb77  Was  inadequate  as  a  Command  rind  Control  (C2) 
vehicle  during  the  operation.  Similarly,  the  KlST-V  was  unable 
to  keep  up.  The  need  for  new,  perhaps  Bradley /Multiple  Launch 
Rocket  System  (MLRS)  based,  Command,  Control,  communications,  and 
Intel  iigence  (C3I)  and  FIST  vehicles  is  clear. 

(7)  The  need  for  new  C2  vehicles  applies  to  both  the 
commander's  fighting  vehicle  and  the  actual  command  post  vehicle. 
Both  mu.st  be  able  to  operate  on  the  move  with  the  commander's 
vehicle  providing  an  efficient  and  stable  platform  from  which  the 
commander  can  control  the  battle. 

(8)  Additionally,  previously  Identified  shortcomings  of  the 
M88  were  reconfirmed  in  the  desert.  It  was  consistently 
unable  to  perform  its  vehicle  recovery  mission.  Primary  problem 
aro.ts  were: 

(a)  It  could  nut  keep  up  with  the  Abrams  and  Bradley. 

(b)  It  could  not  tow  the  MlAl. 

(c)  It  had  a  low  OR  rate. 

(9)  Positive  Navigation  (POSNAV)  systems  have  proven  vital  to 
our  ability  to  mass  combat  powsr.  Hovsvsr,  thslr  uss  la  not  only 
appi i cable  to  the  combat  arms  but  also  to  combat  support  and 
combat  service  support  units  for  command  and  control.  For  combat 
units  to  maintain  ef fectivsness  and  combat  powsr,  CS  and  CSS 
units  must  be  able  to  rapidly  support  than.  Every  organization, 
if  nut  vehicle,  should  have  a  POSNAV  device.  Whether  In  the 
Saudi  Arabian  desert  or  in  densely  wooded  or  jungle  terrain, 
these  systems  have  universal  applioebillty.  Not  only  are  they 
great  for  navigational  purposes  and  kay  to  nassing  combat  power, 
but  they  also  proved  to  be  a  valuable  tool  for  calling  and 

d  i  r<<r'V.  i  ng  indiraot.  fires.  An  Abrams  could  detsrmins  its 
position,  lasc  to  a  target,  and  dsvelop  an  accurate  grid  for  fire 
support  mlssionEi.  Finally,  POSNAV  systems  aided  combat 
identi f ication. 

(1.0)  A  combat  identification  system  is  badly  needsd.  This 
system  will  be  beneficial  in  two  key  areas. 

(a)  Command  and  control  will  be  enhanced  on  the  high  tempo 
non -I  incar  battlefield. 

(h)  It  will  assist  in  the  Identification  of  Friend  or  Foo 
(Il'K)  and  connpqucntly  reduce  the  possibility  of  fratricide. 

(11)  A  lightweight  standard  route  marking  system  will 
facilitate  control,  of  Main  Supply  Routes  (MSR)  and  enhance  CSS 
operations . 


1-14 

FOR  OFFICIAL  USE  ONLY 


FOR  OFFICIAL  USE  ONLY 


(12)  HETs  are  absolutely  critical  for  the  conduct  of  mobile 
armored  warfare.  Commandars  at  all  levels  have  Indicated  the 
need  for  HETs. 

(13)  Countermine  equipment  (CME)  worked  well.  However,  wo 
need  some  kind  of  CME  for  the  M2^. 

(14)  our  oonmunioations  oapabllitlee  must  also  be  improvod. 

(a)  our  current  generation  of  radios  must  be  updated  if  wc 
are  to  fight  effectively  on  high  tempo  battlefields. 

(b)  The  fielding  of  new  communications  equipment  should  bo 
accelerated.  One  corps  reported  that  it  had  three  generations  of 
radios. 

(c)  Command  posts  also  need  more  0B'‘2548  and  quick  erect 
antenna  masts  (QUEM) . 

(d)  Better  long  range  capabilities  are  neaded.  Wa  must 
enhance  tha  AM  oapabllitlee  in  battel lone  and  above.  The 
AN/VRC/193  performed  well  and  provided  tremendous  range. 

(e)  An  effective  means  of  producing  and  transmitting  hard 
copy  orders  is  vital. 

(f)  Communications  equipment  for  combat  service  support 
elements  Is  not  sufficient.  Support  platoons,  modics,  and 
maintenance  elements  require  secure  radios  and  navigational 
devices. 

(15)  A  1:100,000  scale  map  should  be  the  standard  in  the 
desert. 

(16)  Soldier  Support  Issues: 

(a)  A  better  flak  jacket  for  the  Tank  Commander  (TC)  and 
loader  is  needed.  The  current  spall  vest  does  not  adequately 
protect  these  crew  members  because  of  their  greater  exposure 
outside  the  tank.  Specific  improvements  are  greater  overall 
ballistic  protection  and  a  collar  similar  to  that  on  the  standard 
issue  vest. 

(b)  While  the  Combat  Vehicle  Crewman  (CVC)  uniform  was  worn 
extensively  and  well  liked,  a  more  durable  and,  if 

possible,  a  chemically  protective  Monex  uniform  for  armored 
vehicle  crew  members  is  needed.  The  stitching  on  the  uniform 
results  in  it  coming  npart  at  the  seams,  particularly  in  the  scat 
and  on  the  gloves. 

(c)  The  balaclava  needs  to  be  redesigned;  it  is  too  bulky 
and  uncomfortable  to  wear  under  the  CVC. 
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(d)  The  nicro-climate  ve«t  la  tuiconfortable.  it  Is  too 
bulky  and  uncomfortable  when  worn  with  ballistic  vest  and  the 
Nuclear,  Biological,  and  Chemical  (NBC)  protective  gear. 
Additionally,  the  cooling  tube  chafed  the  neck. 

(c)  Armored  vehicle  crewmen  need  their  own  Load  Bearing 
Equipment  (LBE) ,  preferably  something  similar  to  the  aviator's 
survival  vest.  The  current  LBE  that  is  standard  Issue  is  too 
bulky  to  be  worn  in  an  Abrams  or  Bradley  and  worse,  creates  a 
safety  problem  by  easily  snagging  in  the  turret. 

(f)  Ballistic  Laser  Eye  Protection  (BLEP)  goggles  were  not 
widely  used.  They  were  uncomfortable  and  scratched  too  easily. 

(g)  It  should  be  SOP  that  leather  boots  only  are  worn  by 
armored  vehicle  crewmen,  to  include  BFV  mounted  infantry,  or  some 
type  of  fire  retardant/proof  boot  needs  to  be  developed. 

(h)  The  clothing  bag  for  all  soldiers  nseds  to  ba 
simplified.  Light  infantry  units  have  greatly  siapllfisd  their 
issue  with  Cortex  items,  for  example:  a  Gortax  parka  with 

I i nor (a)  can  replace  the  field  jacket,  wet  weather  top,  and 
p.arkn.  The  aamc  Is  trus  for  Cortex  overpants. 

( i)  We  need  portable  ehowexe  far  our  soldiere. 

(j)  We  must  work  to  make  armored  vahleles  more  inhabitable: 

L.  A  slaep  restraint  system. 

An  onboard  capability  to  heat  water  and  rations. 

li.  A  bustle  rack  cover  to  protect  items  in  the  bustle  rack 
from  catching  fire  and  to  protect  them  from  the  elements. 

e.  Leader  Development. 

(1)  Overall,  leadership  was  superb  at  every  level.  Company 
Commanders  were  prepared  for  combat  and  NCOS  are 
technically  competent.  The  high  atandards  maintained  in  Armor 
center  schools  paid  great  dividends  during  this  conflict.  The 
fact  that  leaders  were  able  to  work  effectively  from  isission 
ordcru  and  commander's  intent  was  key  to  tha  suoosss  of  the 
campaign.  There  were  a  few  commente  concerning  leader 
shortcomings,  but  no  trend  has  developed. 

(2)  Kow  do  you  Improve  upon  a  leadership  training  system 
th.tt  appears  to  be  working  well?  The  beat  way  is  to  look  at 
futiiie  challenguB.  Force  reductions  and  reduced  operating 
budgets  will  remain  a  feature  of  military  life  through  the  end  of 
tho  century.  With  these  cutbacks,  the  need  to  incorporate  new 
technologies,  materiel,  and  training  will  continue.  Leaders  of 

1-16 

FOROFFICIAlllSEOMLY 


FOR  OinCIAL  USE  ONLY 


the  future  will  need  to  remain  tactically  proficient,  being  able 
to  harmonize  combat  and  noncombat  operations.  Additionally, 
theno  loaders  will  fight  on  a  non-linear  battlefield.  Future 
leaders  must  also  be  technically  proficient  in  the  use  of 
computers,  information  systems,  and  the  high-tech  equipment  uiulor 
their  control.  Finally,  future  leaders  must  be  versatile  and  be 
able  to  accomplish  a  wide  variety  of  missions  and  assignments. 
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CHAPTER  2 


BArriiR  SUMMARIES 

a.  Tho  following  pages  are  intended  to  give  a  general  overview 
of  the  pre-Desert  Shield  situation  in  SWA,  review  the  events  in 
the  Kuwaiti  Theater  of  Operations  (KTO)  during  the  4  days  of 
ground  combat,  and  then  finally  look  at  the  major  engagements 
that  involved  armor  and  cavalry  forces.  The  primary  sources  for 
tho  information  displayed  on  individual  battles  came  from  the 
1991  Armor  Conference.  The  list  below  is  a  table  of  contents  of 
the  slides  included. 

b.  Slides  1-2  (Pre  Desert  Storm  Milltary-Geo/Polltical 
situation) . 

c.  slides  3-12  (Ground  Campaign  Review) . 

(I.  .'tlidoii  i:i  -  41  (Major  Engagements). 

(1)  Khafjl. 

(2)  1st  cavalry  Division  Deception  Operations. 

(3)  6th  French  Armored  Division  (Light)  Screen  Operations. 

(4)  1st  Infantry  Division  (Mechanized)  Breaching  Operations. 

(5)  ist  USMC  Division  attack  to  Kuwait  international 
Airport. 

(6)  1st  Armored  Division  and  the  Battle  for  A I  Duonyyah. 

(7)  24th  Infantry  Division  (Mechanized)  at  Tallil  and 
Julibah. 

(8)  2nd  Armored  Cavalry  Regiment  and  the  Battle  of  73 

East i ng . 

(9)  ist  Armored  Division  and  the  destruction  of  tho 
Republican  Guard. 

(10)  3rd  Armored  Division  and  the  destruction  of  the 
Tawakalna,  12th  AD  and  10th  AO. 

(11)  Capture  of  Safwan  Airfield. 

(12)  24th  Infantry  Division  (Mechanized)  and  the  Battle  of 
Rumaylah  Oilfields. 
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IXX'I'KINM 
I  - 1 .  flumm.i  ry . 

•t .  Tho  (ionaanour)  collected  Uy  F'ort  Knox  from  p<i>  l  lni|  uiiilc. 

ill  llouthwodt  AkIa  indicates  that  AlrLand  Battle  Doctrine  worknl 
M  !i(M)mn  there  is  no  need  Cor-  a  completely  now  doctrine. 

Iluwever<  there  arc  refinements  and  additions  rniiulrcd  to  mnkc<  it 
Ix't.ter.  It  is  evident  through  many  observations  that  now 
technology  drastically  increases  higher  echelon  headquarter's 
l-.l|l•lhi  I  it y  to  target,  attack,  and  fight  deep  operations 
c  iirni  1 1  iiiH'ounl  y  with  close  and  roar  operations.  Subordinate  unit;; 
wi-io  ahic  to  (  i<|ht  the  close  and  rear  battle;;  with  minimum 
tlirociion  as  intermediate  leaders  exercised  initiative  I  rom  ii 
c  le.it  understand  ing  of  the  commander's  intent  at  least  two  I  (‘vein 
up.  "Minnion  orders"  found  in  l••leld  Hanual  (KM)  100-h, 
opiu  at  1  ons  and  CD  17-9&  Cava.lry  Operations,  were  succnsslul  . 

Pinal  ly,  the  subordinates'  units  were  able  to  execute  because  of: 
ihttir  superb  training  as  individuals  and  teams.  Doctrine, 
initial  training,  reliable  equipment,  and  realistic  training 
exorcioo;;  were  key  to  combat  effectiveness. 

It.  'I'ho  planning  processes  (doctrine,  battle  drills,  and  tactical 
fioi'i’.)  and  a  warrior's  offensive  spirit  all  contributed  to  .in 
unpictK'dnnted  victory  by  the  u  led  coalition.  Theno  and  other 
cunt r i huf lonn  oaunrd  the  enemy  to  fight  in  more  than  one 
direct  ion.  They  r(»duood  the  enemy's  capability  to  mass.  Wc 
.iv(Mdcd  hill  iitrcngthn,  and  attacked  his  woaknc:“.!u.'» ■  Wo 
iii.i  i  n(  a  iiu'd  our  comb.it  power  for  decisive  operationu  .igainat  (he 
ciipmy'fi  (X'nter  of  gravity.  The  Army  and  Mar  I  non  harassed  the 
enemy'!!  ground  capabittty  to  keep  the  enemy  from  .neeing  what  we 
Weil'  doing.  This  was  accomplished  with  appropriate  security 
npet.it  ionn  (screen,  guard,  and  cover).  We  kept  the  enemy  forces 
elf  balance  with  an  air  campaign,  continuous  ground  maneuver 
pieiirturn.  Naval  blockade,  and  deception.  Then  we  massed  an 
overwliGlming  combat  power  advantage  against  him  to  bring  the  war 
to  .in  early  conclusion. 

c.  Now  wo  need  to  incorporate  lessons  learned  from  the  SWA 
expel  i('nce  into  our  evolving  doctrine  (AirLand  OperationH).  KM 
1(1(1  ‘i,  our  capstone  manual  in  the  army,  is  now  being  prepared, 
'('hill  m.inuiil  defines  the  bridge  between  national  military 
!di.\le(|y,  operations,  and  tactics.  Upon  the  completion  of  the 
euoidin.it  ing  dratt  of  FM  100-b,  KM  100-15,  Corps  Operatioiin, 
i.hitiild  1 1)1  low.  This  demonstrates  the  "Top  Down"  approach  to 
m.uni.ilii  to  ensure  .ill  doctrinal  manuals  track  lurjically.  The 
lewiiti'  ol  KM  /l-lOO,  Division  Operations,  would  then  iollow.  At. 
the  Armor  School,  wo  will  begin  the  rovicion  of  I'M  71-3,  Brigade 
oper.itions,  in  October  1992.  The  revision  cycle  through  the 
i  iunplet.cd  FM  71-1,  Company/Team  Operations,  is  scheduled  for 
M.iich  199‘j. 
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1-2.  I.l&t  Of  issues. 

a.  A  list  of  topics  from  Southwest  Asia  Emerging  Observation:',  i 
provided  below.  These  issues  discussed  in  detail  will  compriiu* 
the  rest  of  this  chapter.  The  topic  discussions  will  follow  t h<‘ 
observation,  discussion,  lesson  learned,  recommended  action,  and 
comment  format: 

b.  Deployment  and  redeployment  doctrine. 

c.  Tactical  level  acquisition  and  dissemination  of  Intel  1 iqenro 

d.  Security  operations. 

e.  Fire  support  coordination  doctrine. 

f.  Commander's  intent, 
q.  Training  doctrine. 

h.  Tdentltlcatlon  friend  and  foe. 

i.  UHJCM/CBU  dude  and  Scatterable  Nine  fields. 

j.  Role  and  responsibilities  of  liaison  officers. 

K.  Task  Force  organic  CSS. 

I  other  CSS  doctrinal  issues. 

(1)  Responsiveness  of  Forward  Support  Battalions. 

{/)  Class  tx. 

m.  ('.iinnory  dcrtrinal  issuf'S. 

(1)  Turret  ar. imuth  indicator  for  M1/M1A1. 

(2)  liSAF  use  of  white  smoke. 

(1)  Ammunition  Transfer. 

(4'/  Muzzle  boresight  device  calibration. 

n.  Mireion  oriented  protective  poetura  (MOPP) . 

0.  Bradley  Gunnory. 
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I  I.  Deployment  nnd  Redeployment  Doctrine. 

n.  obtiorvation.  Several  units  had  not  developed  deployment 
ntnndard  operations  procedures. 

b.  Discussion. 

(I)  Today,  there  is  no  formal  doctrinal  literature  available 
to  ontablLsh  guidelines,  tactics/techniques/procedures  (TTP) ,  and 
r.tandard  operating  procedures  (SOP}  to  conduct  land,  sea,  and  air 
doployment  operations  similar  to  that  executed  in  support  of 
Donnrt  Shield/Storm  with  the  exception  of  select  units  in  18th 
ADN  (Contingency)  Corps.  Many  Continental  United  States  (CONUS) 
uni  in  wore  prepared  to  deploy  based  on  contingencies  to  reinforce 
Kiiropc'.  These  units  were  trained  according  to  the  units'  mit^sion 
oiwsonl  iai  task  list  (MKTL) .  Emergency  deployment  readinonn 
(‘XctcltwMi  (RDRM)  were  practiced  periodically  as  part  of  Refoiger 
and  <l«'p  loymont  to  the  Combat  Training  Centeiii  (CTf')  .  Other 
unit  II,  Much  as  thor.o  in  Europe,  ha<l  more  difliculty  their 

(U'ployment  was  not  on  their  METL  nor  practiced.  The  European- 

units  did  not  have  deployment  SOPs,  but  they  did  have  some 
residual  experience  from  deploying  to  maneuver  training  areas 
within  continental  Europe.  Some  additional  residual  training  was 
provided  to  selected  European  units  as  they  supported  CONUS-basod 
units  deploying  tor  Reforger. 

(?)  Units  encountered  problems  because  the  main  effort  for 
t  lie  armored  forces  deployment  was  to  quickly  get  maximum  combat 
power  on  the  ground,  to  close  the  "window  of  vulnerability".  In 
many  cases,  failure  to  cross-load  ships  with  a  units'  associated 
Combat  .Support  (cr>)  and  CSS  slices  caused  serious  delays  and 
(luut.ainment  problems  once  the  units  disembarked  in  Saudi  Arabia. 
Additionally,  many  units  lacked  equipment  and  preparation  for  an 
oxtondc^d  stay  in  the  harsh  SWA  environment. 

(!)  rn  former  mobilization  plans  there  has  always  been  a 
plannii\<i  aoRumptinn  that  personnel  assigned  to  TRADOC  would  not 
i><>  ti’AMiiigned  to  combat  units  until  at  least  90  days  alter  tho 
ill  it  iation  of  hoot,  i  I  i  t  lea .  During  Desert  Shield,  due  to  the  need 
loi  .ill  units  to  expand  rapidly  to  wartime  requirements,  soldierii 
I  roiti  t  he  l?th  Cavalry  Regiment  were  deployed  within  72  hours  of 
lilt*  initial  alert.  This  was  a  TRADOC-wide  phenomena.  The  ol  loct 
<i(  tliiM  action  was  two-fold.  First,  it  degraded  the  ability  ol 
(iiii  unit  to  effectively  tr.iin  the  increased  numbers  of  students 
i|L>ni‘t  iitod  by  wartime  requii oroentn.  Second,  it  placed  soldiers 
who  have  not  adequately  trained  recently  In  combat  duties  in 
poiiit  ionu  of  leadership  in  combat  units.  With  the  reductions  in 
nizo  projected  for  the  Arm> ,  TRADOC  remains  a  lucrative  pool  of 
trained  personnel  that  is  leadily  accessible  for  short-notice 
contingency  mission.^.  In  light  of  this,  we  need  to  ensure  that 
the  go-to-war  skills  of  TW.DOC  combat  MOS  soldiers  are  not 
allowed  to  degrade  by  providing  resources  to  allow  for  cadre 
training.  Also,  a  conscious  decision  must  be  made  concerning 
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adharancft  to  tho  90-day  policy.  If  it  ia  not,  than  roaervt  units 
charged  with  asaiating  in  training  niaaiona  need  to  be  promptly 
mobilized  to  make  up  the  ahortfall  and  to  prevent  degradation  of 
training  to  either  regularly  programmed  atudont  soldlera  or  thuc;n 
training  for  combat. 

(4)  In  the  caae  of  the  lat  Cavalry  Diviaion'a  redeployment, 
one  maneuver  brigade  handled  the  command  and  control  of  the 
Dammam  Port  support  Activity  (PSA),  rather  than  the  Diviaion 
Support  Command  (OISCOM)  or  a  compoaite  unit.  Thia  aoemed  to 
work  well  and  cut  load  timea  in  half.  Extenaive  planning, 
rehoaraala,  and  coordination  with  the  port  officiala  (HSC, 
Tranaportation  Unite,  etc.)  will  reault  in  a  unit'a  equipment 
deploying  reedy  to  fight,  redeploying  promptly,  and  remaining 
miasion  capable.  There  are  acme  exoeliunt  publioationa  available 
through  aafety  channala  that  help  to  plan  eaalift  operatlone. 

u.  LeBaon(a)  Learnad.  Nona. 

d.  Recomnandation.  Appropriate  deployment  and  redeployment 
doctrine  must  be  written.  Deployment  and  redoploymart  teaks 
should  be  piacad  on  unit  METLs  and  adei|uataly  trained.  Than 
deployment/ redeployment  soPe  and  echeduled  EDREe  can  bo  oxorutnd. 
The  l.lght  Armor  Battalion  (3-73  AR) ,  the  24th  IN  Div  (Meoh),  and 
ISth  ABN  Corps  provlda  a  baaia  aa  wa  develop  future  armored  foruo 
doctrine.  European  units  deployment  TTP  which  was  developed  from 
SWA  oparetions  should  also  be  captured  to  eeaiat  in  the 
development  of  deployment  doctrine. 

e .  Commente .  None . 
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't-4.  Tactical  Leval  Acquisition  and  Disaamlnation  of 
I ntul llqanca. 

a.  Observation.  The  top-down  flow  of  intelligence 
Inconeistently  provided  detailed  aeseesments  required  by  the 
brigade  and  lower  commanders  during  the  ground  maneuver  war. 

h.  uLscuseion.  Indications  are  that  modern  technology  has 
greatly  enhanced  our  ability  to  see  the  enemy  at  the  national  and 
operational  levels  of  warfare.  When  sufficient  METT-T  situations 
cxint,  this  intelligence  can  be  disseminated  to  lower  levels. 

This  is  the  case  that  occurred  before  the  ground  campaign  in  SWA. 
When  the  ground  war  began,  the  higher  to  lower  feed  was  not  able 
to  keep  up  with  the  flow  of  the  battle.  The  use  of  alternative 
<)r<)anlc  intelligence  collectors;  such  as  signal  Interception, 
human,  radar,  and  remote  sensors  at  the  tactical  level;  was 
Inountiititont  for  various  reasons.  Hemotely  pilniod  vehicles 
(PPVh),  although  they  were  limited  in  number,  were  used  with  some 
ciuuoess.  Expericnoes  in  SWA  show  all-souroe  intelligenoo 
integration  and  timely  dissemination  to  taotlcal  level  units  was 
inuohsistent .  A  combination  of  doctrinal,  matsrlsl,  and 
organizational  irsitlativas  can  fix  this  problem. 

r,  tiesaon(B)  Learned,  corps  and  divisions  held  and  analyzed 
information  for  too  long  a  period  of  time  before  dissemination. 
Information  was  overcome  by  events.  Therefore,  it  was  not  ussful 
to  brigade  and  battalion  commanders. 

<i.  Hocommendation.  There  is  a  need  to  correct  systeme  and 
<lo('trinaI  guidelines  to  integrate  all-souroe  intelligenoo  at  the 
tfictiuai  level.  There  is  also  a  need  to  correct  intelligence 
inlortnation  flow  doctrine  so  that  timely,  tailored  Intelligence 
ro,v.^hcu  t.ho  brigade  and  battalion  levels  to  support  maneuver 
•utmmundcro.  Drlgade  commanders  should  consider  tolling  the 
i 1 1  Igonoc  community  no-later-than  times  for  Information  to  got 
ihrir  bust  intelligence  asscasment  for  dec  iion  making. 

Comments.  None. 
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3>S.  Sscurlty  Operations. 

a.  Obeervatlon.  The  Iraqi  Army  failed  to  eetabllsh  appropriate 
aeourity  belts  and  security  screens  to  support  offensive  and 
defensive  operations. 

b.  Discussion. 

(1)  Both  ths  attack  on  the  Saudi  Arabian  town  of  Khafji  and 
the  defense  of  the  southern  border  of  Kuwait  were  examples  of 
inadequate  use  of  ground  and  air  security  operations  by  the  iruqi 
Army.  This  lack  of  security,  which  is  mandated  in  U..*;.  doctrine 
in  the  framework  of  both  defensive  and  offensive  operations,  w.ni 
a  key  source  of  failure  to  both  Iraqi  operations.  The  lack  of 
security  operations;  such  as  screen,  guard,  cover,  and  adequate 
reconnaissance;  allowed  the  US  Coalition  Forces  freedom  of 
movement  through  enemy  territory.  Additionally,  the  Iraqis  lost 
their  freedom  of  movement,  early  warning,  ability  to  avoid  the 
opposing  forces'  strengths  and  ability  to  mass.  With  tho  success 
of  the  U.S.  Coalition  air  campaign,  the  Iraqi  forces  lost  their 
Air  Force  which  was  a  primary  capability  for  saourity  operations 
in  ths  Iran-lraq  war.  The  Iraqi's  lack  of  redundant  eouroas  of 
security  was  a  major  weakness  which  coalition  Forces  exploited  at 
the  beginning  of  the  ground  campaign. 

(3)  One  U.S.  corps  used  its  ACS  to  qmin  contact  with  tha 
Republioan  Guard  Divisions.  Ths  ACS  was  able  to  develop  the 
situation  to  help  the  corps  commander  understand  that  ths  enemy 
was  conducting  a  rear  guard  to  support  retrograde  operations. 

The  corps  commander  then  brought  forward  his  main  body  to  cut  off 
and  pursue  the  retreating  enemy. 

c.  LeBSon(B)  Lisarnsd.  None. 

d.  Recommendation.  The  U.S.  Army  doctrine,  as  it  is  refined 
under  AlrLend  Operations,  must  not  reduce  emphasis  on  ground  and 
air  saourity  operations  in  favor  of  more  popular  high  tech 
equipment.  In  the  future,  U.S.  Forces  may  have  to  ampheeize 
offensive  aacurtty  operations  rather  than  defensive.  Some 
refinement  in  cavalry  and  scout  manuals,  training,  materiel,  and 
organization  may  be  necessary. 

o.  Comments.  None. 
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Kira  sfupport  Coordination  Doctrine. 

Obunrvation.  There  wae  a  tendency  for  the  Air  Force  to  treat 
tho  (ire  support  coordination  line  (FSCL)  as  a  restrictive 
control  measure  rather  than  a  permiaeive  fire  control  neaaure. 

b.  Oincusaion.  A  coalition  corps  was  deeply  engaged  in  the 
deop.  close,  and  rear  tights  as  it  attacked  north  along  the 
coastal  highway  closing  on  Kuwait  City.  An  FSCL  was  established 
no  that  supporting  U.S.  Air  Forces  could  conduct  air  interdiction 
•ii|,iinot  the  fleeing  Iraqi  forces  north  of  Kuwait  city.  Despite 
l.ho  ciitabl  Ishment  of  a  permissive  control  measure,  the  Air  Force 
unii.o  continued  to  coordinate  as  If  this  control  measure  was 
rootrirtivo  In  nature.  This  caused  additional  coordination  which 
interrupted  other  corps-level  deep  operations.  Similar  incidents 
were  also  experienced  at  a  U.S.  Army  Headquarters,  so  U.S.  Army 
I eprosentatives  accompanied  Coalition  Foroas  as  support  and 
liaison  teams.  They  ensured  that  appropriate  terms  and  graphics 
were  used  which  coordinatad  the  fight  with  combined  forces.  With 
the  evolution  of  Airland  Operations.  It  will  bacome  more 
important  that  our  doctrine  support  joint  and  coalition  warfare, 
('ll r rent ly.  standardized  fire  support  doctrine  at  joint  level  is 
viritiiilly  non-axistent  according  to  the  Artillery  School. 

l.ouHon(B)  [.earned.  None. 

(I,  Kecommendat ion .  .loint  and  combined  forcer,  need  to  speak  n 
<’omfflnn  doctrinal  language  to  successfully  fight  together.  U.S. 
Army  ropresontativos  who  accompanied  Coalition  Forces  as  support 
.iml  liaison  teams  performed  efficiently.  The  formation  of  those 
li'.unn  and  their  rcaponsiblllties  should  be  captured  in  Army 
(((xMrino  to  ensure  that  appropriate  terms  and  graphics  are  used. 

uommonts.  None. 
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3 -“7.  Commander's  Intent. 


a.  Observation.  Although  commander's  intent  la  universally 
addressed  In  all  U.S.  doctrinSf  it  is  inconsistently  defined  in 
different  manuals,  thus  the  application  was  varied  in  SWA. 

b.  Disoussion.  Many  units  in  SWA  commented  that  the  commander 'is 
intent  Is  the  most  important  element  in  an  order.  The  rapid  pact* 
and  high  tempo  of  operations  demanded  a  clear,  concise 
commander's  intent.  This  was  needed  so  that  aubordinate 
commandars  could  effactivaly  fight  their  unite  in  a  rapidly 
changing  environment,  ueing  appropriate  amounts  of  initiative  an<l 
taking  appropriate  risk. 

o.  Lesson (m)  Laarnad.  Commander's  intent  is  the  single  most 
important  alamant  of  a  tactical  ordar. 

d.  Raoommandation.  In  September  1990,  Command  and  Ganeral  staff 
Collaga  (CGSC) ,  Port  Laavanworth,  conductad  a  Commander's  intent 
conferonoo  to  work  this  imaue.  A  mubmequent  memormndum  for 
record  was  produced  and  approved  by  General  John  M.  Pose, 
Commander  TRADOC,  which  etandardized  the  definition  of 
commander 'a  intent  and  described  where  it  should  be  placed  in  the 
operations  order  format  (Memorandum,  HQs  TRADOC,  ATZL->SW1'-C,  H 
September  1990,  Subject:  Commander's  Intent).  CCSC's  approved 
Initiative  should  be  incorporated  into  the  rewrite  of  all  future 
manuals  to  standardize  the  definition  and  clarify  the  imauo  of 
commander's  intent.  This  doctrine  guideline  will  assist  field 
commandars  in  training  units  and  exaouting  operationa  in  the 
fisld. 

a .  commants .  Nona . 
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I'll.  Training  Doctrine. 

it.  oimi'rvatlon.  In  several  instances,  NCOs  and  officers 
comtnnntod  that  the  lack  of  hattlo-focused  training  objoctivnit 
cauiu'd  training  time  and  effort  to  be  wasted  during  the  first.  'A 
monthu  (October  and  November)  after  deployment. 

h.  Discussion.  There  was  a  relatively  short  preparation  time 
lor  unltn  before  deployment  to  the  Gulf.  European  Battle  Kocus 
for  mont  U.S.  units  caused  inconsistent  training  readiness  (or 
liof.ort  opuratLono.  Few  units  had  time  to  adjust  their  battio 
hookn  And  modify  their  tactical  standard  operations  procedures 
(or  tho  dnnort  environment.  With  the  emergence  of  a  war  plan  at 
(hr  ond  nt  November,  units  started  training  in  accordance  with  FM 
and  KM  2S-100,  which  provided  an  affectivo  preparation  for 
war.  Hepetitive  training  of  critical  tasks  caused  execution  to 
bu  habitual  in  nature.  Hande-on,  performance-oriented  methods 
woro  used  to  conduct  individual  training  to  appropriate  doctrinal 
tanks,  <;onditions,  and  standards  (l.s.,  NBC  tasks),  units  used 
thu  crawl-walk-run  method  of  training  for  collective  tasks. 
Companies  through  corps  oonduoted  mission  analysis  and  developed 
nponlal  plays  (similar  to  a  battle  book)  for  different 
anticipated  situations.  Simple  plans  with  extensive  rehearsals 
under  realistic  battlefield  conditions  worked  best.  These  plana 
incorporated  crew  drills,  battle  drills,  missions,  refuel  on  the 
movo,  ammunition  loading,  and  even  V-pack  cleaning.  The  result 
wAp  ttiat  largo  maneuver  forces  were  able  to  methodically  conduct 
ooinplox  oporationn  rapidly  so  that  the  foroo  could  extend  its 
opotNif Iona  I  range  (culmination  points)  and  maintain  tho  momentum 
ot  (he  Aftauk,  This  is  an  example  of  leaders  making  use  of  tho 
Aiiny'n  training  doctrine  to  prepare  and  train  tactical  standard 
(gtoration  procedures  for  war  in  a  limitsd  amount  of  time. 

r.  t<<>»!)oii(u)  lioarncd.  Training  doctrine  works  well. 

(i,  Kcuommendatlon.  Continued  emphasis  is  required  if  we  are  to 
maintain  the  readiness  demonstrated  In  SWA. 

c.  Comments.  None. 
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3-9.  Identification  Friend  or  Foe. 

a.  Observation.  A  high  percentage  of  the  U.s.  vehicle  and 
personnel  casualties  In  SWA  were  due  to  friendly  fire. 

b.  Discussion.  Doctrine  is  already  in  place  to  reduce  such 
accidentSi  but  additional  improvements  can  be  made  in  delineatinq 
phase  lines,  boundaries,  and  emphasizing  flank  coordinations,  and 
fire  control  moasurea.  Although  modern  technology  has  made  groat 
advances  in  detecting  moving  and  stationary  targets  at  great 
ranges,  the  same  advances  to  identify  the  target  as  friendly  or 
enemy  has  not  been  made.  The  result  is  that  targets  can  bo 
destroyed  out  to  ranges  in  excess  of  target  identification 
tangos.  For  the  short  term,  C2  and  training  techniques  aro  th«> 
primary  tools  to  prevent  fratricide.  Direct  fire  control 
measures,  tracking  anamy  and  friendly  unit  locations,  adjacent 
unit  coordination,  and  restrictive  control  measures  to  separate 
halicoptsr/close  air  support  (CAS)  angagamanta  from  manauver 
unliti  aro  aomo  examples.  Maintaining  authority  to  engage  at 
higher  echelons  of  command  is  one  other  technique  used  to  rediicu 
rrat.rlulda.  iluwovor,  as  the  Iritensity  of  battle  incresBen,  thiu 
strict  control  may  iniringe  on  subordinate  initiative.  An 
external  combat  vehicle  marking  system  was  uned  to  recognize 
Coalition  Forcaa  who  had  similar  equipment  to  the  enemy.  This 
was  a  quick  fix  which  oould  have  bean  exploited  by  the  anamy  if 
they  had  not  already  bean  savarely  thrown  off  balance  by  allied 
counteractions  (air  campaign,  artillery  raids,  counter 
reconnaiasanca,  ate).  Most  units  used  a  combination  of  all  tho 
above,  but  still  were  at  risk  to  friendly  fire.  Thie  ieeue  can 
never  bo  perfectly  solved,  but  can  be  reduced  by  integrated 
doctrine,  training,  material  solution,  and  laadsrahip. 

c.  Lesson (s)  Laarnad.  Nona. 

d.  Recommendation.  Joint  doctrine  muat  conoentrate  on 
commonality  of  graphics,  control  maaeurea,  and  terminology.  Me 
muat  apeak  the  same  language  with  words  and  graphics  meaning  the 
asms  thing.  JCS  PUB  2.0  should  be  revlewad  and  rafinad  to  ensure 
SWA  experiences  and  solutions  are  captured  for  the  future.  Then 
this  trummon  language  should  flow  logically  through  lover  level 
manuals.  Develop  employment  techniques  tor  position  location 
devices  (l.s.,  POSNAV)  as  they  apply  to  command,  control,  and 
communication  (C3)  enhanuamants.  Development  of  additional 
offensive  direct  fire  control  measures  may  be  nacaaaary. 
engagement  crittria  should  be  included  in  the  S-paragraph  field 
order,  i.e.,  para  3b(4).  Engagement  criteria,  as  wall  as 
refinement  in  doctrine  and  training,  im  the  primary  quick  fix  (or 
this  problem.  Additional  longer  term  initiatives  In  tho  areas  of 
training,  material,  and  leadership  aro  also  necoasary. 

commentn.  None. 
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>-10. 


DPICM/CBU  Duds  and  Scattarabls  Mine  Fields. 


H.  Obnervatlon.  Dud  munitions  and  mines  were  common  throughout 
tlic  battle  area.  Doctrine  does  not  address  these  danger  areas  in 
planning,  tracking,  or  execution  of  tactics.  This  shortfall 
contributed  to  unnecessary  casualties.  Additionally,  e  lack  of 
doctrinal  individual  tasks  to  identify  and  avoid  those  types  of 
munitions  also  contributed  to  unnecessary  casualties. 

b.  Diuuussion.  These  types  of  danger  areas  woro  not  tracHnl  or 
plotted  on  graphics  due  to  our  inexperience  with  the  dud  rates  of 
l.hone  modern  munitions.  Therefore,  insufficient  contingency 
ftlannlnq  and  rehearsals  were  conducted  to  prepare  for  appropriate 
notion  when  these  danger  areas  were  encountered.  Soldiers  in 
difforont  units  were  insufficiently  trained  to  recognize  duds  and 
mines.  Warnings  about  tha  asaoolatad  dangara  of  thasa  davices 
worn  Inadequataly  disseminated.  There  were  many  accidents  caused 
by  Holdlers  picking  them  up,  kicking  them,  or  throwing  them 
around.  The  Air  Force  and  Artillery  unite  inconsistently 
coordinated  with  the  ground  maneuver  forces  on  the 
iypn/locatlon/tlme  these  munitions  wore  used.  Because  armored 
combat  units  were  less  vulnerable  to  these  types  of  dangerous 
tirca.n,  they  often  were  not  detected  or  reported  to  the  Tactical 
Operation  Centers  (TOC).  Often,  units  wandered  into  these  areas 
without  prior  warning. 

c.  l.nHuon(s)  Learned.  Nono. 

0,  Uocommendation.  Graphics,  requirements  to  track  KASCAH  (and 
other  dud  producing  munitions),  and  calculating  danger  zones 
.irounU  these  danger  areas  should  be  addressed  in  FM  6-20-10/40, 
tiro  support  manuals.  Appropriate  coordination  needs  to  be 
roruiucted  with  the  maneuver  arms  so  that  their  manuals  ars  in 
.\qrocmcnt  with  the  firs  support  manuals.  FM  lOl-S-l  needs  to  be 
roi ined  for  the  same  purpose.  Appropriate  CSS  doctrine  must 
provide  guidelines  to  conduct  breaching  or  bypass  of  these  areas 
und  cross  reference  to  FM  SO-ll-l.  Combat  units  manuals  must 
I'tnphfisize  marking  appropriate  cleared  lanes  through  these  areas. 
Memory  joggere  in  appropriate  armored  force  manuals  should 
tiiqh light  these  issues  for  consideration  In  the  command,  control, 
<iiuj  communications  chapters.  Appropriata  brsaching  training, 

(mill.  I  nqcncy  planning,  and  tactical  standard  operations  procedures 
tihould  be  developed  by  the  CSS  and  C3  units  as  well  as  the  combat 
tiinlr. .  in  joint  and  combined  arms  operations,  use  of  these  types 
()l  munitions  must  be  coordinated  with  the  maneuver  unit. 

(''in.illy,  all  soldiers  must  receive  adequate  training  on 
ident i I ication,  danger,  and  appropriate  safety  procedures  for 
iht'i-.n  typo  of  munitions.  This  should  be  added  doctrlnally  to  the 
common  itklll  tasks  required  to  be  trained  to  all  soldiers. 

c.  Comments.  None. 
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3>ll.  Uss  and  Rasponaibilitles  of  Liaison  Oft'icnrs  (LNO). 

a.  Observation.  Liaison  officers  do  not  train  with  units  boloto 
goinq  to  war.  Currently,  there  is  very  little  doctrinal  material 
which  provides  guidelines  on  the  role,  the  responeibi 1 ition,  anti 
the  procedures  that  a  LNO  needs  to  efficiently  accomplish  his 
tasks  in  war. 

b.  Discussion. 

(1)  Although  LNOs  are  required  for  combat  at  all  level n  of 
command,  they  arc  not  authorised  by  peacetime  tables  of 
organization  and  equipment  (TOE).  U.S.  Army  training  doctrine 
tolls  us  that  we  should  train  the  way  we  fight.  Based  on  eevoral 
interviews  with  returning  LNOs  from  Southwest  Asia,  they  worn 
often  used  as  additional  staff  rather  than  LNOs.  Their  dutien 
were  inconsistently  defined  by  the  units  which  they  supported.  A 
spirit  of  cohesion  and  trust  had  to  be  developed  with  the 
supported  unit  before  the  beginning  of  the  ground  asnault. 
Adjacent  unit  coordination,  coordination  with  higher  and  lower 
command,  and  vertical  coordination  with  helicopter  and  Air  Korco 
unite  wore  inconsistent.  When  IiNOs  were  not  available,  units  had 
to  "puU  thorn  out  of  hide,"  leaving  other  staff  positions 
unmanned.  Thie  also  occurs  in  training  exercises. 

(2)  liNOs  neod  to  undsrstsnd  and  "qgt  into  the  heads"  ot  ihu 
cummandsrs  who  they  are  supporting.  In  son*  oases  LNOs  are 
required  to  answer  queetions  and  conduct  planning  as  a  eurrogatv 
for  an  absant  commandar.  They  must  be  fully  aware  of  tha 
limitations,  capabilities,  and  Tactical  Standard  Operating 
Procaduraa  (TSOPe)  of  tha  units  that  they  era  rsprssanting.  They 
must  maintain  a  knowlsdga  of  the  current  and  anticipated 
friendly/enemy  situation. 

(3)  LNOs  must  anticipate  conflicte  and  requlraments  of  both 
commanders  whom  they  represent.  They  must  use  appropriate 
initiative  to  work  out  conflicts  and  raquast  required  resources 
in  advance.  A  second  lieutenant  is  limited  by  his  level  of 
military  schooling  and  maturity  to  conduct  these  tasks.  A 
soldier  of  military  education  level  4  (C6SC)  with  a  large  amount 
of  troop  experience  is  s  more  appropriate  choice.  According  to 
the  interviews,  LNOs  can  play  a  major  role  to  reduce  fratricide 
across  unit  boundaries  and  in  air-to-ground  ongagamentn. 

(4)  in  SWA,  there  was  time  for  newly  assigned  LNOs  tu 
duvi'lop  the  cohesion  with  the  supported  unltu  roquirad  to  porl'orm 
their  duties,  in  the  future,  this  time  may  not  be  available. 

The  Army  authorizes  equipment  to  units  based  on  need,  it 
doctrinal  rasponsibilltles  of  the  LNO  are  not  captured  and 
realized  before  the  next  war,  the  equipment  required  by  the  IJIO, 
Huch  au  vehicies,  radios,  maps,  position  location  devices,  etc., 
will  not  be  provided. 
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Task  Force  Organic  CSS. 

a.  Observation.  Contrary  to  SWA  exporiencas,  evolving  AirLamJ 
operations  is  studying  oonsolidation  of  CSS  at  brigade  lovol  to 
give  more  flexibility  and  agility  to  the  task  force  organizat lun. 

b.  Oisoussion.  According  to  the  observations  ib  SWA,  task 
forces  retained  more  agility  and  flexibility  when  CSS  was  organic 
to  the  battalion.  Battalion  level  CSS  waa  much  more  rasponalvo 
than  brigade  Level  css.  The  organic  CSS  moved,  in  many  casnn, 
within  the  task  forces  formation.  Routlne/emergency  resupply, 
maintenance,  and  evacuation  doctrine  worked. 

c.  Lesson (s)  Learned.  Nona. 

d.  Recommendation.  Do  not  change  battalion  through  platoon 
level  CSS  doctrine  because  It  currently  works  well.  However, 
materiel  and  organizational  fixes  are  still  required  (common 
vehicle  chaseis,  css  vehiclee,  more  wheels  and  personnel  for 
support  platoon) .  See  Chapter  6  for  more  details. 


e.  commsnts.  Nona. 
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i-M.  Other  cnr>  Doctrinal  Insues. 

.1.  ih'iiponoivonotm  ol'  forward  support  battalJonn  (l'dl)ri). 

ft)  Observation.  Moat  maneuver  brigades  attacked  in  oxcosu 

ui  ‘.too  kilometers  into  Iraq  and  Kuwait,  but  their  forward  support 
hattaliona  could  not  maintain  doctrinal  distances  from  the 
brigades  to  maintain  adequate  support.  FSB  and  division 
lagJoticians  had  to  organiae  and  provide  support  to  the  brigades 
with  makeshift  forward  area  support  teems  (FAST). 

(:;t)  Diflcusaion.  None. 

(:))  iiQuson(s)  Learned. 

(4)  Kocommendation.  For  the  short  term,  capture  the 

makeshift  techniques  developed  in  SWA  to  support  the  offensive 
operations  and  place  it  in  appropriate  CSS  doctrinal  manuals. 

I'Of  the  long  term,  materiel,  organizational,  as  well  as  doctrinal 
fixes  are  required  to  improve  support  of  non-linear  offensive 
miineuvnr  operations.  CSS  units  must  be  more  self  mobile  than  In 
tile  pant  without  degrading  support  to  the  maneuver  unite. 

('i)  Comments, 

b,  class  IX. 

(1)  observation.  The  doctrinal  invantory,  raquisitlon,  and 
distribution  systam  for  rapair  parts  was  broken  in  SWA. 

(2)  Discussion.  Different  Invantory,  and  requisition 
iiyfitemn  were  used  by  different  units.  This  oaunod  trsmendous 
luohlemn  to  units  task  orgarizod  from  one  dlvitiion  to  anotlier. 

Ill  iit.h4>r  more  severe  cases,  units  were  task  organi/.ed  between 
n<.>i'vic:os.  Automated  systems  were  unreliable.  They  required 
exchange  of  diskettes  over  long  main  supply  routes  (NSRs)  in  the 
liiiniy  environment  of  the  desert.  The  manual  requisition  system 
w.iii  work  intensive.  With  the  complete  breakdown  of  requisitions 
.mil  inventory,  there  was  no  demand  created  to  drive  the  doctrinal 
"push"  distribution  system  from  the  desert  stockpiles  to  the 
iiiwMiy  units. 

(  1)  l.n6non(8)  l..oarned.  None. 

(1)  Kocommendation.  C.‘I8  doctrinal  guidelines  must  be 
opt  Uhl  1  shod  to  facilitate  a  common  class  IX  system, 

.iilipi n Intratlvoly  simple,  and  reliable  in  all  types  of  combat 
iMiv i ronmonts  (desert,  European,  jungle,  etc.). 

('))  Comments.  None. 


3-15 

FOR  OFFICIAL  USE  ONLY 


FOR  OFFimi  USE  ONLY 


3-14.  Gunnery  Doctrinal  lasuas. 
d.  Turret  ar.lmuth  indicator  on  Ml/HlAl. 

(1)  Observation.  Lack  of  turret  azisuth  Indicator  on 
Ml/MlAl  tank  makes  defensive  fire  planning  difficult. 

(2)  Discussion.  Featureless  terrain  of  the  desert  often 
provided  no  usable  target  reference  points  (TRP)  for  tank  crews 
to  establish  defensive  sactora  of  fire/ responsibility.  Tank 
crews  used  aiming  stakes  to  delineate  sectors  of  fire,  or  scAnnod 
"fender  to  fender".  Developnent  and  use  of  range  cards  and 
sector  sketches  was  time  consuming  and  based  solely  on  compaiui 
roadings.  Use  of  range  cards  and  sQcto~  sketches  was 
difficult/impossible  during  periods  of  reduced  visibility  when 
the  thermal  sights  were  obscured.  Range  cards  and  sector 
sketches  are  basic  to  developing  defensive  fire  plans.  The 
process  of  recording  data  and  forwarding  up  the  chain  of  command 
is  the  only  way  to  ensure  interlocking  fires,  etc.  Thin  oni ir<' 
process  must  become  a  battle  drill  for  all  weapon  systems. 
Vehicles  must  be  staked  at  the  specified  orientation  and  limitn 
of  tire  established  using  aiming  stakes  if  that  is  all  they  h.ivo 
aval  table. 

(i)  Lesson (8)  Learnsd.  Hone. 

(4)  Recommendation.  Field  an  azimuth  indicator  or  like 
device  for  the  Hl/HlAi  tank.  Continue  to  etress  importance  of 
range  cards  and  sector  sketches  in  training  and  doctrine  lor 
gunners,  TC's,  platoon  leaders,  and  commandars. 

(5)  Comments.  None. 
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)>.  il.'lAl-'  unn  of  white  smoke. 

(1)  obHnrvatlon.  The  U.S.  Mr  Force's  (IJKAF)  habitual  usn 
of  white  smoke  rockets  to  designate  their  close  air  support  kill 
hoxoo  in  unsatisfactory. 

(2)  Discussion. 

(a)  The  majority  of  U.S.  Army  smoke  producing  systems 
generate  white  smoke:  vehicle  on-board  systems,  vehicle  grenade 
launchers,  mortar  delivered,  artillery  delivered,  smoke  pots,  as 
well  as  common  hand  held  HC  smoke  grenades. 

(b)  White  is  the  most  prevalent  because  it's  easy  to  produce 
.111(1  io  t.lK>  most  effective  color  for  obscuration.  Ninety'-fivv 
pi'toont  ul  the  U.S.  Army's  timokc  use  is  for  obscuration.  l>'ivo 
fXMiH'nt  o(  our  smoke  use  Is  for  signaling. 

(<;)  The  USAP  uses  white  smoke  rockets  to  designate  CAS  kill 
hnyf'M  huc.iuRo  its  easily  seen  from  high  altitudes. 

(d)  USAP  use  of  white  smoke  as  a  CAS  kill  box  delineator 
roUii  (jround  forces  of  their  only  available  obscurant. 

(o)  During  Desert  Shield/Storm  one  unit's  use  of  screening 
nmokc  during  a  CAS  strike  could  have  resulted  in  fratricide.  The 
ground  unit's  resulting  retrograde  move  stalled  momentum,  delayed 
continuation  of  their  mission,  and  wasted  much  time  aortlng  out. 

(I)  Lesson (s)  Learned.  None. 

( )  Recommenda t ions. 

(.»)  The  Army  and  Air  Force  need  to  deconM  let  umoko  uiu* 
ltd  w('('n  the  two  Borvioes. 

(h)  CAS  targeto  can  be  marked  with  ground  burst 
illumination,  or  at  least,  smoke  other  than  white. 

(b)  Comments.  None. 
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c.  Ammunition  transfer. 

(1)  Observation.  The  Armor  Force  infrequently  trains 
ammunition  transfer  from  the  semi-ready  to  the  ready  rack. 

(2)  Discussion.  Tank  craws  frequently  found  themselves 
transferring  ammunition  from  their  semi-ready  rack  to  their  ready 
rack  during  enemy  contact  without  having  trained  to  any  standard 
before  Operation  Desert  Storm.  While  all  tankers  knew  that  their 
ready  rack  contains  only  17  rounds,  they  failed  to  train  their 
crews  sufficiently  on  the  ammunition  transfer  task.  To  ensure 
that  a  task  gets  trained,  the  task  must  be  required  in  doctrine. 
Transferring  ammunition  during  enemy  contact  is  not  an  easy  tiiuk. 

(3)  Leaaon(s)  Learned.  None. 

(4)  Recommendation.  That  units  train  ammunition  transfer  on 
a  routine  basis.  That  Weapons  Department  develop  an  ammunition 
transfer  drill  for  incorporation  into  FM  17-12-1,  possibly  as  a 
TCGST  task.  Ammunition  transfer  should  not  have  been  a  surprise 
to  the  tank  crews.  There  are  safety  considerations  that  apply  to 
both  training  and  combat  conditions.  While  crews  routinely 
tranuler  ammunition  during  gunnery  densities,  tht^y  raroly 
consider  the  task  as  TRAINING  and,  consequently,  do  not 
concentrate  upon  the  correct  procedures. 

(6)  Comments.  None. 
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d,  Muz.zle  Borealght  Davioa  (MBD)  Calibration. 

(I)  Obnnrvatlon.  Muzzle  Oorosight  Dovicn  (MBD)  Calibration 
I  ft  a  problom  with  many  unite. 

(?.)  Diecusalon.  MBDs  can  easily  be  knocked  out  of 
calibration,  thus  requiring  reoalibration  of  the  device.  MBDs 
mtitst  then  be  sent  to  OS  level  maintenance  for  oollimation  and 
should  still  be  calibrated  to  the  gun  tube.  Units  should  have 
thi.'  authority  to  calibrate  their  own  MBDs.  Some  units  made 'and 
carried  their  own  boresight  panels  for  use  while  in  the  defense 
(sand  colored  on  the  back) . 

(I)  Lesson (s)  Learned.  None. 

(4)  Recommendation.  That  Weapons  Department  further  rof Lne 
and  publish  MBD  calibration  procedures.  The  U.s.  Army  Armor 
iii'huol  (dSAARMS)  should  conuider  adding  MBD  calibration  to  the 
Mautor  (tunner  course.  Many  people  confuse  the  terms  coilimation 
ar^d  calibration.  Colllmatlon  refers  to  the  alignment  of  the 
sights  of  the  MBD.  calibration  refers  to  the  alignment  of  the 
MBD  to  a  particular  tuba  to  ensure  that  correct  line  of  sight  is 
achieved. 


{‘i)  Comments.  None 
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Bradley  Gunnery. 

a.  Observation.  Bradley  Gunnery. 

h.  Disuussion.  Gunnery  Cor  the  Bradley  Soout  crows  needs  to 
emphanixo  more  on  section  gunnery  than  Individual  crews.  Hoouto 
work  .IS  sections  so  that  is  how  we  need  to  train. 

c,  i.csson(s)  Learned.  Current  Bradley  Table  Viil  does  not 
prepare  a  soout  platoon  for  combat. 

(|.  pouommendation.  Bradley  Table  X,  section  gunnery  with  the 
tactics,  should  be  the  reportable  gunnery  table  for  the  scouts. 

Q.  Comments.  The  chances  of  fratricide  in  combat  could  be  less 
ol  a  factor  if  crews  trained  the  same  way  they  fight. 
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OUCANI /ATIONU 


4-1.  Nummary. 

a.  The  organizational  iasues  addressed  within  this* chapter  cover 
ma)or  Bubject  areas  of  interest  to  armor,  information  utilized 
throughout  this  chapter  was  identified  and  condensed  from  unit 
niter-action  reports  and  personal  interviews  from  soldiers 
deployed  to  Southwest  Asia  during  Operation  Desert  Storm.  The 
information  gained  from  these  reports  has  been  arranged  into  a 
loimai  which  identifies  observations^  provides  discussion  o(  the 
it'.ftuo,  proposes  loBSono  learned,  and  then  describes  any 
rncomint'ndnt ions  or  ongoing  action  in  the  issue  area. 

b.  Initial  entry  forcos  remain  extremely  vulnerable  to  attack  by 
mochanized  enemy.  Sufficient  light  armor/cavalry  elements  were 
not  available  for  deployment  with  initial  entry  forces  despite 
the  availability  of  airlift  assets.  The  current  Total  Army 
Analyisis  resources  formation  of  two  additional  Light  Armor 
hutiallons  In  addition  to  tho  3-73d  Armor. 

c.  Many  commanders  added  tanks  to  their  divisional  cavalry 
r>(|uadronB  in  order  to  protect  scouts  and  provide  tho  needed 
liropower  up  front.  The  Chief  of  Staff  of  the  Army  (CSA) 
approved  tho  integration  of  tanks  and  the  addition  of  the  third 
(p'oiim)  troop  to  divisional  cavalry  squadrons.  Total  Army 

Ana  I yn is  has  resourced  these  organizational  changes  with 
im|>lomont.ation  to  begin  during  fiscal  year  1995.  United  Stntos 
Army  Kiiropc  (UlSAREUR)  is  currently  working  to  configure  its 
iupiadronH  under  a  design  which  provides  three  Min  .and  five  Mis 
pt'i  platoon. 

(i.  The  reduction  in  size  ol  the  tank  battalion  from  lour 
companion  to  three  has  been  discussed  and  was  proposed  as  an 
Airliand  Operations  Bass  Case.  The  smaller  battalion  offered 
potential  (or  increased  deployability  and  battlefield  agility. 
Iiattod  on  comments  from  commanders,  USAARMS  should  continue  to 
opfxji'.o  reductions  in  the  tank  battalion. 

f.  Commanders  at  all  levels  stressed  a  need  for  survivablo 
(pound  reconnaissance.  Had  the  assets  been  available,  many 
(.'ommandorn  would  have  formed  brigade  scouts.  Battalion  scouti:, 
IIMMWV  equipped,  were  perceived  as  being  vulnerable  and  in  some 
not  employed  in  traditional  scout  missions.  USAARMS  has 
t  ('(.'ommended  that  fielding  of  the  HNMWV-based  scout  platoon  be 
lil.icod  on  hold  pending  evaluation  of  platoon  configurations  uned 
ilui  I  IK)  iX'f'ior  t  .Storm. 

I.  organic.;  Combat  Service  .Support  assets  are  considered  to  hi! 
leo!;  than  adequate  by  many  field  commanders.  Transportation  and 
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maintenanca  aasata  are  vital  to  the  overall  auccess  of  eodern 
arnorod  warfare. 

q.  Combat,  conbat  aervLca,  and  combat  aarvice  support  lack 
sufficient  wheeled  hauling  capability  to  move  organizational 
assets.  The  HENMT  proved  to  be  a  very  capable  tactical  wheeled 
vehicle.  Several  comnanders  feel  thia  vehicle  ahould  replace  .ill 
commercial  forms  of  transportation  below  corps  level.  Units  mur.t 
be  equipped  to  support  the  offensive  mission  in  hauling 
capability,  thia  includes  fuel  and  cargo  capabilities. 

h.  Several  units  task  organized  to  form  combined  arms  battaliont; 
early  in  the  operation.  The  creation  of  logistic  support 
structure  and  rehearsal  of  tactics,  techniques,  and  procedures 
provided  for  an  organization  equipped  to  operate  as  a  true 
combined  arms  unit. 

i.  The  Armored  Separate  Brigade  remaina  a  robust,  flexible 
organization  suited  for  rapid  attachment  throughout  the  theater 
of  operation.  The  Tiger  Brigade,  a  diviaional  brigade,  was 
operational  control  (OPCON)  to  the  USMC  and  given  the  mission  to 
opcr.itc  as  an  armored  separate  brigade  (MSB) . 

j.  The  Armored  cavalry  Regiment  proved  itself  to  be  a  robust, 
flexible  organization  capable  of  accomplishing  all  assigned 
missions. 

k.  rnformation  provided  does  not  attempt  to  dasoribo 
deficionoita  in  organizational  designs  or  configurations. 

Rather,  it  is  designed  to  Identify  arsaa  of  interest  to  the  armor 
oomnunlty  as  a  result  of  currant  operations  and  foster  additional 
discussion  by  ths  readsr. 
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liist  of  Issues. 

l.iqht  artnor/llght  cavalry  needed. 

'I'he  divisional  cavalry  squadron  needs  tanks. 
The  tank  battalion  needs  four  companies. 
Ground  reconnaissance, 
brigade  scouts, 
battalion  scouts. 

Organic  css  requirements. 

Support  organization's  nobility  inadequate. 
Combined  arms  maneuver  battalion  has  merit. 
'I'hQ  armored  separate  brigade. 

The  armored  cavalry  regiment. 
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4-3.  Light  Armor/Light  Cavalry  Needed. 

a.  Obaervatlon.  Initial  entry  forces  were  extremely  vulncrahlo 
to  attack  by  maohanized  enemy,  and  lacked  battlefield  mobility 
for  either  self  protection  or  early  warning.  Sufficient  light 
armor /cavalry  elements  ware  not  available  for  deployment  with 
initial  entry  forces  despite  the  availability  of  airlift  aseota. 

b.  Discussion.  The  single  battalion  of  MS51  Sheridans  available 
to  the  B2d  Airborne  Division  was  no  match  for  the  potential 
mechanized  threat.  Though  the  82d  was  well  equipped  with 
anti-tank  weapons,  their  paucity  of  battlefield  mobility  limited 
them  to  the  defense  of  a  relatively  small  area.  This  dofenro  w.iii 
hindered  by  the  lack  of  mobile  reconnaissance  assets  which  could 
provide  warning  to  defending  troops  of  enemy  movements. 

u.  Iioasone(s)  Learned.  Light  Armor  and  Cavalry  formations  nerd 
to  bn  deployed  as  part  of  the  initial  entry  force  in  order  to 
provido  protection  from  mechanized  threats  and  roconnaiseanco  lor 
the  initial  entry  force.  Light  Armor  and  Cavalry  formations  n<>«>d 
to  bo  as  deployablo  as  light  infantry  forces. 

d.  Recommendation.  The  current  Total  Army  Analysis  resources 
formation  of  Light  Armor  Battalions  in  addition  to  3-7.3  Armor  and 
further  explores  formation  of  a  Light  Cavalry  Regiment  to  support 
XVliith  Airborne  corps. 

o .  Comments .  None . 
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4-4.  Tho  Divisional  Cavalry  Squadron  Neads  Tanks. 

ri.  Observation.  Integration  of  Ml  tanks  into  the  squadron  was 
I  iindamontal  to  the  success  of  the  squadrons*  execution  of  its 
<li'm«inding  Mission  profile.  Adding  tanks  enabled  a  faster 
Kcofinno issance  tempo  and  added  depth  to  the  security  minsion. 

They  also  allowed  the  unit  an  all  weather  tactical  reserve. 

h.  Dincusulun.  Several  commanders  added  tanks  to  divisional 
cavalry  squadrons  in  order  to  protect  scouts  and  provide  needed 
I irnpuwer  up  front.  Most  felt  that  the  cavalry  needed  to  be  able 
to  <loro4t  any  target  encountered  as  well  as  being  able  to  absorb 
a  main  gun  hit  and  continue  the  mission.  The  complimentary 
characteristics  of  Ml  and  M3  optics  provided  cavalry  commanders 
with  a  more  detailed  picture  of  the  battlefield  he  faced.  In 
addition,  cavalry  commanders  observed  that  two  ground  troops  were 
insufficient  to  accomplish  the  normal  missions  they  were  given, 
.'iomc  divisions  created  a  third  ground  troop  in  order  to  aduress 
this  problem.  Several  observations  added  to  the  growing  body  of 
evidence  that  the  integrated  platoon  is  the  optimum  configuration 
lor  accomplishing  cavalry  tasks.  Commanders  indicated  a 
willingness  to  trade  an  air  troop  for  an  additional  ground  troop 
creating  a  three  ground/ one  air  squadron. 

c.  l.ossons(s)  Learned.  Mone. 

d.  Kocommvndation.  CSA  gave  conceptual  approval  to  the  addition 
<>(  l.inku  and  a  third  ground  troop  in  June  1991.  USARP.UR  is 
working  to  organize  two  squadrons  using  integrated  platoons  of 
Hitoc  Mis  and  five  M36.  HQDA  as  part  of  the  TAA  process  proponed 
oKloni/. inq  the  remainder  of  the  Army  around  a  platoon  design  of 

I  wo  Ml!',  and  t  hree  Mis  as  an  interim  measure.  Movement  to  the 
oii)t-ri  iv(!  ()x*j)  design  would  occur  as  the  Army  transitions  to  Air 
li.rnd  Opor.it  ion  structures  alter  1995. 

.  Comments.  None. 
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4-*n.  Th«  Tank  Battalion  Naads  Four  Companies. 

a.  observation.  Several  commanders  were  aware  of  discimuioitfs 
for  reducing  the  size  of  the  tank  battalion  before  Desert  storm. 
They  submitted  comments  on  the  proposed  reductions  in  light  of 
their  experiences.  Since  current  battalions  are  organized  with 
four  companies,  there  is  no  documented  example  of  a  battalion 
operating  with  throe  maneuver  companies. 

b.  Discussion.  The  robustness  and  flexibility  of  the  four 
company  organization  were  cited  by  several  commanders  as  the  main 
strengths  of  the  design.  There  was  no  evidence  that  the  four 
company  configuration  presented  any  problems  in  the  areas  of 
agility  or  synchronization.  There  was  no  evidence  that 
oommander'a  wera  unable  to  utilize  the  combat  power  of  the  fourth 
company.  The  four  company  arrangement  facilitated  contlnuouu 
operations  and  allowed  commanders  to  maintain  continuous  prosuuru 
on  the  enemy.  Commanders  commented  that  the  four  company 
organization  offered  better,  more  easily  controllable  format ionn 
during  movement  than  would  t  tnree  company  alterative. 

Commnndoro  stated  a  <-'iLlingnGSi  to  have  fewer  four  company 
battalions  before  reducing  the  size  and  capabilities  of  the 
battalion. 

c.  Lessons (a)  Learned.  Pour  company  battalions  are  viable 
organizations  that  do  not  overburden  the  battalion  commander, 
indecdi  they  provide  him  with  a  robust  organization  tor  extomU'd 
combat  operations  and  a  reserve  force  that  provide  him  much 
ncicded  flexibility  and  agility. 

d.  Kocommandation.  The  only  forum  In  which  the  three  company 
alternative  exists  is  in  the  AirLand  operations  Bass  Cass.  The 
smaller  battalion  is  preasntod  as  offering  potential  for 
Increased  deployability  and  battlefield  agility.  USAARMS  should 
continue  to  oppose  reductions  of  the  tank  battalion. 

e.  Comments.  None. 
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4-(>.  Ground  Rnconnalssance.  Brigade  and  Battalion  Scouts. 

a.  Gbsorvation.  Commanders  at  all  levels  from  battalion  through 
corps  expressed  a  need  for  survivable  ground  reconnaissance 
anuntti. 

b.  Discussion. 

(1)  Brigade  scouts.  Current  designs  provide  commanders  at 
corpSi  division,  and  battalion  with  dedicated  reconnaissance 
elements.  Only  the  brigade  commander  is  without  such  a 
capability.  Even  then,  in  the  Armored  Separate  Brigade  TOE,  a 
!!<^paratc  Cavalry  Troop  is  included.  This  leaves  only  the  divi¬ 
sional  brigade  commander  without  a  reconnaissance  capability. 
While  there  was  no  report  that  brigade  scout  platoons  were  organ¬ 
ised,  several  commanders  commented  on  the  need  for  a  brigade 
reconnaissance  clement.  It  is  clear  that,  had  the  assets  boon 
.tvailabic,  a  number  of  commanders  would  have  experimented  with 
brigiiUo  scouts. 

(;>)  Battalion  Scouts.  The  battalion  scout  platoon  issue 
revolves  around  equipment.  In  March  of  1990,  the  battalion  TOR 
wan  changed  to  reflect  a  10  vehicle  scout  platoon  based  on 
IIMMWVs.  This  was  the  result  of  the  Soout  Platoon  Concept 
Kvii  I  nation  Program  from  the  previous  summer.  The  intent  wan  to 
(|et  more  reconnaissance  platforms  and  for  these  platforms  to  he 
iibl('  fo  operate  stealthily  compared  to  the  M3.  The  objective 
vehicle  was  the  Future  Soout  Vehicle  with  the  HMMWV  as  an  interim 
plotform.  Shortages  of  target  acquisition  (optics)  devices, 
military  motorcycles,  and  non-dedicated  STINGER  policy  prevented 
units  from  transitioning  to  the  winning  design  from  the  CEP. 
However,  six  battalions  employed  scout  platoons  based  on  the 
KMMWV  and  two  battalions  employed  scout  platoons  based  on  a 
mixturn  of  HMNWVs  and  Mis.  None  of  the  battalion  scout  platoons 
employed  during  Desert  Storm  were  organized  according  to  either 
ihe  approved  TOR  or  the  Winning  design  from  the  CEP. 

o.  l.cnuons(s)  Learned.  During  Desert  Storm,  survivability  took 
precodence.  over  stealth  as  the  driving  issue  for  battalion 
scouts.  Commanders  using  HMMWV  scout  platoons  were  not  anxious 
to  risk  them  to  perform  traditional  scout  platoon  missions  at 
docti inal  distances  from  the  main  body.  Therefore,  scouts  were 
degraded  by  their  dependence  on  the  less  survivable  platform. 

Ttie  shortfall  was  made  up  using  either  tank  platoons  or 
mochani '/.cd  infantry  platoons  in  advance  of  the  battalion,  with 
the  wheeled  scouts  being  used  to  facilitate  command  and  control, 
ar.  couricra,  and  in  traffic  control. 

d.  Recommendation.  USAARMS  has  currently  recommended  that 
fielding  of  the  IlMMWV-based  Scout  platoon  be  placed  on  hold 
ponding  the  results  of  a  full  analysis  of  the  way 
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dlffarant  aoout  platopn  configurations  wars  uoad  during  Danort 
Storm.  USAREUR  will  contlnua  to  transition  to  tha  now  design. 

a .  Conasnta .  Nona . 
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4-7.  Organic  CSS  Requlrcnanta. 

<1.  obuorvation.  Field  commanders  continue  to  stress  that 
organic  combat  service  support  assets  are  less  than  adequate  for 
combat  operations.  Two  issues  include  the  haullnq  capability  of 
the  Support  Platoon  as  inadequate  to  support  the  needs  of  tho  Ml 
biittniion  and  organic  water  hauling  capabilities  being  less  than 
dunlrablc  in  a  desert  environment.  Several  commanders  were 
.iwori'  of  an  action,  Battalion  Maintenance  System,  which  would 
remove  organic  repair  and  recovery  capability  from  their  units. 
They  {ttressed  the  need  to  retain  organic  maintenance  assets  at  or 
hi'lnw  battalion  level. 

b.  Diocussion. 

(1)  The  support  Platoon  requires  increased  hauling 
capability  in  both  fuel  and  cargo  loads.  To  maintain  the  pace 
ciilabl  inhud  in  continuous  offensive  operations,  an  increase  o( 
four  fuel  and  four  cargo  HEMMTs  assigned  to  the  Support  Platonii, 
has  been  recommended  by  field  commanders.  Additional  personnel 
should  be  added  to  operate  trucks  for  continuous  operations, 
e.q.,  two  personnel  par  truck. 

(2)  Water  carrying  capabilities  of  the  company/troop  are 
inadequate  to  support  continued  operations  In  a  desert 
environment.  The  usage  rates  experienced  during  desert  warfare 
pi. icon  a  greater  demand  on  the  units'  organic  assotu  than  could 
l)('<  do  live  rod. 

(J)  The  combined  efforts  of  current  battalion  maintenance 
iind  .support  sections  are  required  to  meet  the  demands  placed  on 
them  during  modern  warfare.  Several  units  report  OR  rates  above 
'Id  p<M(;nnt  and  9/  percent  for  the  Ml  and  Bradley,  respectively. 
Thiu  would  not  have  been  possible  if  maintenance  assets  were 
consolidated  at  Forward  Support  Battalions.  PLL  works  best  at 
battalion  level  while  recovery  and  maintenance  assets  are  best 
orrvnd  at  company  level. 

c.  l,eusons(s)  Learned. 

(1)  Logistics  continue  to  be  a  major  determinant  in  overall 
warfare  success.  The  fuel  and  cargo  hauling  capability  of  the 
Support  Platoon  must  be  robust  enough  to  support  continued 
operations,  especially  in  the  offense. 

{?.)  Organic  water  carrying  capability  of  the  company/troup 
mufd  i-.upport  continued  operation.*?  in  a  desert  environment. 

(I)  The  results  of  the  high  tempo  of  modern  mobile  armored 
w.irfaro  indicate  that  CSS  assets  need  to  be  organic  to 
b.itta  I  ions .  Maintenance  assets  especially,  will  remain  most 
rcr.puns ive*  and  efioctivc  when  organic  at  company  and  battalion 
level.  Fix  forward  is  still  a  legitimate  goal. 
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d.  Recommendation.  Battlefield  Maintenance  Syetem  (BMS)  is  an 
ongoing  action  which  revieee  the  maintenance  system  to  reduce  tho 
levels  of  maintenance  by  combining  organizational  and  direct 
support  maintenance  into  one  single  level.  The  most  apparent 
change  is  the  movement  of  all  maintenance  personnel  into  a 
maintenance  company  organic  to  the  Forward  Support  Battalion. 

All  mechanic,  recovery,  and  spare  parts  support  would  be  derived 
from  platoons  sent  forward  to  the  battalion.  However,  this  lu 
not  an  initiative  supported  by  the  Armor  Center. 

e.  Comments.  The  Armor  School  position  is  not  in  concur ronuo 
with  the  Quartermaster  BMS  initiative. 
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4-H.  inacloquHtc  Support  Organization  Mobility. 

.1.  Obucrvation.  combat,  combat  support,  arul  combat  service 
support  lack  sufficient  wheeled  hauling  capability  to  move 
organisational  soldiers,  equipment,  and  aupplies  in  a  single 
move,  support  units  espeoially  felt  this  deficiency  in  hauling 
repair  parts,  major  assemblies,  fuel,  and  addibional  life  support 
Bystems  required  during  desert  warfare. 

b.  Discussion.  The  fast  paced  warfare  observed  during 
Operation  Desert  Storm  placed  a  severe  strain  on  logistics 
oupport  of  all  units.  One  divisional  unit  reported  difficulty  in 
uplonding  ammunition.  The  units'  capability  to  haul  even  the 
minimum  acceptable  amounts  was  less  than  required.  The  increased 
rof'.upply  distances  damonstrated  that  fuel  hauling  capability  is 
douiqnod  tor  peacetime  operations.  The  tactical  fuel  hauling 
capaoility  of  the  armored  division  equipped  with  Mis  is  broken. 
One  unit  roporte  that  the  lack  of  mobile  bulk  fuel  transportation 
duluyed  the  unit  for  a  period  of  over  12  hours.  Several 
commanders  report  the  HBHKT  as  being  the  most  dependable  wheeled 
v('hiclo  in  their  fleet.  The  HEMMT  proved  to  be  a  very  capable 
t.u-iical  wheeled  vehicle.  Many  commanders  believe  the  HEMMT 
should  replace  all  commercial  forms  of  transportation  below  corps 
level.  The  need  for  cross-country  capability,  especially  in  the 
early  stage  of  conflict  is  vital  to  the  offensive  operation.  The 
previous  wheel  studies  by  the  Logistical  Center  and  other 
a(|oncicB  do  not  agree  with  recent  experiences  in  South  West  Asia. 

c.  l.os8ons(8)  Learned.  Support  organizations  must  be  agile  and 
robust  to  be  able  to  move  supplies  quickly  to  meet  the  demands  ol 
the  modern  battlefield. 

<1.  Prcommendatlon.  The  replacement  of  2  1/2 -ton  vehicles  with 
the  'i-ton  would  greatly  enhance  hauling  capability  of  combat 
iinita.  An  evaluation  of  cargo  and  fuel  requirements  for 
continuous  offensive  operations  needs  to  be  addressed.  Unitsi 
Khould  be  equipped  to  support  the  offensive  mission.  A 
rogu i roment  exits  for  Heavy  Equipment  Transporters  at  Forward 
Support  Battalion  level.  Each  3,000  gal  fuel  tanker  should  be 
replaced  with  two  HEMMTs  at  division  and  below  levels  to  improve 
mobi I i ty . 

c.  Comments.  None. 
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4'*9.  Combined  Arms  Manmuvmr  Battalion  (CAMB)  has  Merit. 

a.  Observation,  combintd  Arms  Maneuver  Battalions  employed 
during  Desert  Storm  ware  better  prepared  to  operate  over  varyinci 
terrain,  task  organize  internally  as  the  mission  dictated,  and 
provide  required  support  to  all  organic  elements  with  organic 
assets. 

b.  Discussion.  Several  units  task  organised  to  form  combined 
arms  battalions  early  in  the  operation.  The  rehearsal  of 
tactics,  techniques,  and  procedures  brought  about  a  better 
understanding  of  the  commanders  intent,  promoting  unit  cohesion 
and  ability  to  work  as  a  team.  The  1st  Cavalry  and  1st  Arsored 
Divisions  ware  pleased  with  tha  CAMB  organization.  As  ona 
commander  stated,  "The  CAMB  is  the  80  percent  solution  for  all 
HBTT-T  situations. **  Since  the  battalions  wars  designed  to 
operate  aa  a  combined  eras  unit,  logistioel  eaaeta  were 
structured  to  support  thair  naads.  Thla  raorganization  provided 
batter  support  in  less  time  than  organizationa  which  ware  task 
organized  during  operations. 

c.  l.oBSons(s)  Learned.  The  Combined  Arms  Mansuver  Battalion  ii< 
A  viable  organization. 

d.  Recommendation.  Nona. 

e .  Commanta .  None . 
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4-10.  The  Armored  Separate  Brigade. 

a.  observation,  The  Tiger  Brigade  was  given  the  miusion  tu 
operate  an  a  armored  separate  brigade  element.  This  action 
rngtiircd  the  unit  to  receive  additional  service  support  assets  to 
oHnot  those  round  organic  to  the 

l>.  Discussion.  The  Tiger  Brigade,  a  divisional  brigade,  was 
0l*cuN  to  the  USMC.  It  was  essentially  given  the  mission  to 
operate  as  a  armored  separate  brigade.  Utilizing  its  assigned 
battalions,  the  brigade  was  organized  with,  two  armor  battalions, 
one  mouhanized  infantry  battalion,  attachment  of  an  air  defense 
artillery  battery  (-),  engineer  company,  direct  support  artillery 
battalion,  multiple  launched  rocket  system  battery,  military 
polioM  platoon  and  a  beefed-up  800-man  forward  support  battalion, 
fiupport  to  the  brigade  was  an  area  of  great  concern  for  the 
commander.  The  TO&E  of  the  197th  Separate  Infantry  Brigade  was 
used  as  a  guide  to  assist  the  Support  Battalion  commander  during 
development  of  his  support  requirements.  Both  personnel  and 
oquiproont  assets  were  pulled  from  several  units  to  convert  tho 
Ti<|(<r  Drigado  into  an  Armored  Separate  Brigade,  support  was 
ifM.oivGtl  (  rom,  k»ut  not  limited  to,  one  combat  division.  United 
(it.utoH  Army  Reserve,  Quartermaster  School,  and  1  ceased  host 
equipment.  The  lack  of  support  structure  forced  the  commander  to 
f)ottition  liaison  teams  at  theater  level  to  ensure  the  brigade  was 
I't'uuppl  ic(i.  The  unit  itself  had  to  carry  95  percent  oi  its  tiwn 
iiupiilicit  with  water  being  tho  only  commodity  the  USMC  could 
r.uppiy  at  times.  As  a  whole,  tho  brigade  operated  as  an 
oilnctlve  combat  unit.  Tho  burden  of  creating  an  ad  hoc  support 
orqanizatldn  did  not  hamper  their  success. 

c.  iicnsons(s)  Learned.  The  Armored  Separate  Brigade  remainn  a 
robutst,  flexible  organization  suited  for  rapid  attachment 

I  hrouqhout  the  theater  of  operation.  Support  structure  must 
cxiiit  (or  the  eloment  to  operate  at  maximum  efficiency. 

d.  Recommendation.  None, 
o.  Comments.  None. 
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The  Armored  cavalry  Regiment. 


a  Observation.  The  Armored  Cavalry  Regiment  Proved  it me  if 
be  a  robust,  flexible  organisation  capable  of  aecompliahing  a 
assigned  missions. 


to 

n 


b.  Discussion.  None. 

organization,  well  designed  for  its  miasion  profile. 


d .  Reoommendat ion .  None . 

e .  Comments .  Hone . 
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THAINING 

S'1.  Summary. 

d.  The  purpose  of  this  chapter  Is  tc  ulscuss,  provide  commonts 
and  recomiAend  actions  to  emerging  observations  from  Operation 
DoHort  Shield/Storm  (OOS/S)  that  affect  training  and  training 
development  at  the  Armor  School.  The  Directorate  of  Training 
DevoJopment  (DOTO)  oolleotad  data  in  three  areas;  training, 
maintenance,  and  weapons. 

b.  Desert  storm  validated  the  Armor  School's  leader  training 
programs  the  Armor  Officer  Basic  Course,  Armor  Officer  Advance 
Course,  Advanced  Non-comnlssloned  Officer  Course  (AOBC,  AOAC, 
ANCOC,  etc.).  Armor  leaders  at  all  levels  were  tactically  and 
technically  proficient,  but  most  of  all  aggressive.  Missions 
wore  executed  without  hesitation  because  leaders  were  trained  in 
the  basics.  They  know  what  to  do  and  how  to  do  it.  The 
foundation  of  that  training  was  the  institutional  training  gained 
at  tho  Armor  School.  The  Armor  school  taught  "what"  to  do, 
leaving  the  units  to  determine  "how"  to  do  it. 

Not  only  was  loader  training  validated,  but  individual 
training  was  as  well.  The  quality  of  the  soldier  produced  by  tho 
Armor  School  is  excellent.  He  is  disciplined,  motivated  and  well 
trained.  Hie  unit  polishes  his  skills  and  makaa  him  a  member  of 
a  combat  team.  Units  continue  to  improve  soldier  skills  through 
Common  Tasks  Tests  (CTT) ,  Tank  Craw  Gunnery  Skills  Test  (TCGST) 
and  mentoring  by  NCOs,  Desert  Storm  proved  disciplined  soldiers 
win  wars,  and  diaciplined  soldiers  are  the  product  of  superior 
training. 

d.  Hatties  are  won  or  lost  at  the  small  unit  level.  The  units 
that  participated  In  Desert  Storm  had  received  the  finest 
training  available  through  the  Combat  Training  Centers.  The 
basis  for  all  evaluations  and  training  for  armor  and  mechanized 
inrccti  are  the  Field  Manuals  (Fie)  and  Miesion  Training  Plans 
(MTPs)  developed  at  the  Armor  .chool.  This  provides  constant 
validation  of  the  training  materials  we  provide  the  Armor  Force. 

a.  The  area  of  greatest  concern  and  requiring  special  attention 
is  pro-  and  poet-mobilization  training.  This  was  a  "come  as  you 
arc"  war  and  was  readily  apparent  in  mobilization  training. 
Training  packages  were  not  in  place  initially,  and  DOTD  created 
them  as  requirements  were  identified.  This  may  require  full-time 
staffing  to  update  course  packages  based  on  changing  missions. 
Full-time  mobilization  course  development  would  allow  DOTD  to  be 
pro-active  rather  than  reactive.  When  reaources  are  available, 
this  course  will  be  developed.  A  need  for  a  crew-level  training 
package  was  also  identifisd.  This  would  give  the  tank  commander 
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a  guide  to  train  hia  crov  to  standard  and  the  company  commander 
an  additional  tool  to  prepare  his  unit  for  combat. 

f.  How  we  train  Reserve  Component  (RC)  Combat  and  Combat  ,sup)>nri 
unit.*i  is  an  area  requiring  additional  attention.  With  the 
downsizing  of  the  Army,  a  greater  emphasis  will  be  placed  on 
Round  Out/Up  units.  Desert  Shield/Stora  demonstrated  that  RC 
units  have  special  training  requirements  that  are  difficult  to 
attain  on  their  training  cycle.  The  entire  RC  approach  to 
training  needs  to  be  redeveloped.  This  is  not  just  an  Active 
Component  (AC),  RC  or  DA  problem.  It  is  a  national  problem  that 
must  be  addressed  with  DA,  AC  and  RC  input.  This,  and  cloeter 
integration  with  active  Army  units  will  be  necessary  to  nabe  this 
system  work. 

q.  There  should  be  more  training  in  combined  light  infantry  and 
armor  operations.  This  observation  gains  increased  Importanco  in 
light  of  evolving  doctrine  which  envisions  increased 
participation  of  armored  forces  in  contingency  and  rapid 
deployment  operations.  Units  in  SWA  had  the  luxury  of  up  to  six 
months  to  train  together  before  the  ground  war,  but  we  may  not 
have  this  luxury  in  future  campaigns,  given  what  potential 
enemies  learned  from  Desert  Storm. 

h.  Not  surprioingly,  most  of  the  observations  under  weapons  uru 
on  crow  level  training.  One  that  stands  out  is  vehicle 
identification.  Until  a  suitable  Positive  Combat  Identification 
(PCI)  system  is  in  place,  we  must  develop  a  program  to  train 
gunners  and  tank  commanders  to  identify  vehicles  at  all 
engagement  ranges  under  all  conditions.  More  challenging  tank 
tables  are  needed.  We  owe  it  to  the  crews  to  design  ranges  that 
allow  then  to  train  as  thay  will  fight. 
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List  of  Issues. 

A.  Vehicle  Identification, 
h.  Combat  Training  Centers, 
c.  Logistics  Training  Centers. 

(1.  Rehearsals. 

tt.  Use  of  Mobilization  Lesson  Plans. 

1 .  Crew  Training, 
q.  Boresighting. 

h.  Tfink  Tables. 

i.  Nu/‘/|4'  horesight  Device. 

).  1'nnk  Commander  Weapon  Station. 

k.  Minos  and  Unexploded  Ordnance. 

l.  Broaching  Complex  Obstacles. 

m.  IRR  Refresher  Training. 

n.  Replacement  and  Additional  instructors. 

o.  Non-qualif led  Soldiers  Reporting  for  IRR  Training. 

p.  Need  for  training  in  call  for  fire  procedures. 

q.  Long  range  gunnery  training. 
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5-3.  Vehicle  Identification. 

a.  Observation.  Identification  of  friend  or  toe,  both  in 
daylight  and  tharnal  channels,  was  a  problem  and  probably 
contributed  to  the  fratricidal  problems  experienced  by  armor 
units  during  Operation  Desert  Storm. 

b.  Discussion.  Much  of  Operation  Desert  Storm  was  conducted 
under  limited  visibility  conditions.  Vehicular  identification 
was  also  exacerbated  by  crew  problems  with  focusing  their  thurmal 
imaging  system. 

c.  Lesson(s)  Learned.  The  fratricide  issue  is  directly  linked 
to  IKF  on  the  battlefield. 

d.  Recommendation.  Crews  must  train  vehicle  identification  on 
the  actual  vehicles  and  not  just  flash  cards.  Commanders  must 
emphasize  this  training.  IFF  should  be  addressed  as  a  hardware 
fix  as  much  as  possible.  Until  the  hardware  fix  is  in  place, 
individual  soldier  training  must  be  as  realistic  as  posaible. 
Additionally,  when  operation  with  coalition  forces,  preparation 
for  war  must  include  training  with  allied  equipment,  as  well  an 
our  own  for,  for  recognition  purposes. 

e.  Comments.  While  separate  issues,  IFF  and  fratricide  are 
linked  directly.  Correct  graphics,  positive  unit  command  and 
control  and  proper  land  navigation  techniques  can  all  contribute 
to  fratricide  reduction  without  necessarily  helping  in  IFF.  Doth 
thormat  and  daylight  IFF  must  be  trained. 
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5-4.  Combat  Training  Cantara. 

n.  Observation.  Combat  Training  Centara  (CTC)  were  instrumental 
in  the  success  achieved  during  Operation  Desert  Storm  (ODS) . 

b.  Discussion.  The  various  CTCs,  the  National  Training  Canter 
(NTC) ,  the  Joint  Raadiness  Training  Center  (JRTC) «  the  Combat 
Hanouvar  Training  Center  (CMTC),  and  the  Battle  Commander's 
Training  Program  (BCTP) ,  have  provided  training  opportunities  to 
our  aoldiersi  units,  and  staffs  that  are  unavailable  in  any  other 
army  in  the  world.  However,  there  are  some  modifications  that 
nood  to  be  made  to  incorporate  experiences  gained  in  Southwest 
Asia  (SWA) . 

(1)  Continuous  Operations  need  to  be  stressed  and 
incorporated  into  training.  Currently  we  BNDEX  after  each 
operation  for  a  critique. 

(2)  Battle  drills  need  to  be  developed,  incorporated  into 
training,  and  evaluated.  These  battle  drills  are  needed  from 
platoon  through  brigade  level. 

(3)  Mass  Enemy  Prisoners  of  War  (EPW)  exercises  may  be 
ncodod  in  light  of  the  huge  number  of  EPWs  taken  during  the  war. 
While  wc  may  never  again  aeo  the  number  of  EPWs  encountered  in 
01).'!,  those  drills  would  bo  valuable  in  dealing  with  civil  atiitirs 
(CA)  problems,  i.e.  rsfugees  as  in  Panama. 

o.  liQSSon(s)  Learned.  We  must  continus  to  update  and  upgrade 
our  training  at  our  CTCa. 

d.  Recommended  or  Ongoing  Actions.  These  recommendations  have 
been  forwarded  to  the  Center  for  Army  Laesons  Learned  (CALL)  for 
incorporation  into  the  formal  Army  Lsssona  Learned  findings. 

o .  Comments .  None . 
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5-5.  Logistics  Training  Csntsrs. 

a.  Obssrvation.  Many  problsms  wars  sxpsrianced  in  logistics 
araas . 

b.  Discussion.  A  wida  varisty  of  problana  axpariancad  in 
logistics  araas  wars  attrlbutabla  to  a  lack  of  raalistic  tactical 
training  for  logisticians.  Logistical  opsrations  ara  cosplex 
undar  tha  bast  of  circusstanoas.  Whan  tha  fog  and  frictions  of 
rapid  daploysant  into  an  Inmatura  thaatar  and  war  ara  introducsd, 
thesa  coaplaxitias  incraaaa  dramatically.  To  help  train  for 
these  extremely  complex  and  vital  operations,  logisticians  need  a 
CTC  similar  to  those  at  tha  NTC,  JRTC,  and  CMTC. 

c.  Lasson(s)  Learned.  Logisticians  must  have  means  of  preparing 
for  the  demands  of  daployaant  and  combat  that  ara  made  on  the 
logistics  system. 

d.  Recommended  or  Ongoing  Actions.  These  racommandations  have 
been  forwarded  to  tha  Canter  for  Army  Lessons  Learned  (CALL)  for 
incorporation  into  the  formal  Army  Lessons  Learned  findings. 

e.  Comments.  Mona. 
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b-fi.  Rehaarsals. 
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a.  Observation.  Detailed  rehearsals  were  key  to  nuccess. 

b.  Discussion.  The  demands  and  complexities  of  modern  mobllo 
warfare  make  rehearsals  vital  to  success.  An  initial  concern 
durinq  ODS  was  the  breaching  of  the  Iraqi  defenses.  Detailed 
terrain  models  and  actual  fortifications  '^-ere  built  to  replicate 
the,  then  believed,  complex  and  well  def  ied  Iraqi  defensive 
belts.  Detailed  rehearsals  were  conduct  in  breaching 
techniques  to  ensure  that  all  soldiers  knew  exactly  what  to  do 
during  these  complex  operations.  These  rehearsals  contributed 
dramatically  to  the  auoceas  and  relatively  light  casualties 
suffered  by  U.S.  and  Coalition  Forcas.  A  second  major  concern 
was  the  movement  of  large  formations  long  distances  over  the 
seemingly  trackless  desert.  Again,  rehaarsala  of  up  to  division- 
size  were  key  to  our  eventual  success. 

c.  Lesson (8)  Learned.  The  need  for  well  prepared,  detailed 
rehearsals  was  reaffirmad  in  ODS. 

d.  Recommendation.  Nona. 


o.  Commonta.  Nona. 


V 
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5-7.  Us«  of  Mobilization  Lasson  Plana. 

a.  Obsarvatlon.  Alroady  axiating  laaaon  plana  davelopad  for  uso 
in  mobilization  couraaa  vara  not  axtanaivaly  uaad.  Rafrashar 
training  for  IRR,  RT12  had  not  baan  idantifiad  bafora  Oparation 
Desert  Shield. 

b.  Diacuasion.  Existing  MOB  laaaon  plans  vara  davalopad  to 
support  Skill  Laval  (SL)  1,  SL3«  and  officer  courses.  These 
courses  vara  not  inplaaantad.  These  courses,  part  of  the 
existing  mobilization  plan,  did  not  meat  Desert  Shield  guidance. 
RT  12  specific  courses  wars  davalopad.  Where  possible,  existing 
Reserve  Component  configured  lasson  ptans  vara  used. 

c.  Leseon(s)  Learned.  Standing  XRR  refresher  training  packagas 
should  be  developed  and  maintained  as  a  part  of  the  sntira 
mobilization  training  strategy. 

d.  Recommendation.  Maintain  raquiramants  to  update  and  keep 
current  all  mobilization  training  materials.  Develop  new 
materials  as  needs  are  identified.  Be  prepared  to  adjust 
packages  based  on  nev  or  changing  missions. 

e.  comments.  TRADOC  must  continua  to  fund  mobilization  course 
development.  Port  Knox  currently  has  one  HOB  course  developer. 
This  position  is  scheduled  to  end  after  FY  92.  The  five  to  eight 
personnel  identified  in  the  IRR  Refresher  Training  issue  could 
help  in  developing  this  course. 
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s-tt.  Crew  Training. 

u.  observation.  There  is  a  need  to  develop  Armor  and  Cavalry 
orow  level  training. 

b.  Oiseueeion.  Fornal  training  and  supporting  training  packages 
for  crow  training  do  not  exist.  FM  17-12  series  and  FM  23-1 
contain  crew  training  drills  at  the  unit  level.  These  could  be 
used  as  the  basis  for  training  packages. 

n.  Iies8on(8)  bearned.  Crew  training  packages  should  be 
developed. 

(I.  kocommendation.  Determine  if  Personnel  Command  (PEkSCOM)  can 
track  soldiers  as  crews;  if  so  than  TRADOC  should  fund  training 
developer  positions  to  complete  this  position. 

e.  Comments.  Crew  training  would  be  a  new  mission  and  require 
additional  personnel  authorisations. 


5-9 

fW  flfflCttl  |)S£  UNLY 


5-9.  BorMightinq. 

a.  Obaarvation.  Boraaightlng  of  tank  nain  guna  contlnuea  to  be 
a  problaa  for  aona  unlta. 

b.  Dlacuaaion.  Boat  unlta  oontinuad  to  hava  problaaa 
boraaightlng  thalr  tanka.  A  lack  of  undaratanding  of  tha  tank 
fira  control  ayataa  oontributad  to  tha  problaa  with  orawaan 
incorraotly  inputting  data  into  tha  CCP.  Lack  of  oonfidanoa  in 
thoir  ability  to  boraalght  oorraotly  oauaad  crawa  to  ba  reluctant 
to  re-boraaight  thalr  tanka  onca  they  had  achiavad  a  good 
boraalght. 

c.  LaaBon(a)  Learned.  Tank  crawa  muat  undaratand  tha  fira 
control  ayataa  and  follow  tha  correct  boraalght  procaduraa  aa 
outlined  in  FM  17-12-1. 

d.  Rocoanandatlon.  Unit  naatar  gunnara  train  their  orawo  in  tha 
fire  control  ayataa  and  boraaightlng  procaduraa. 

c.  Comaenta.  None. 
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Tank  Tabli*»i. 


«i.  obtiurvation.  Many  tank  crewfi  who  partlcipatod  in  OparatJon 
UcMort  Storm  think  that  Tank  Table's  VII,  VIII  AND  KII  should  be 
made  mora  ohallenging. 

b.  DiocuBsion.  Oaaart  Storm  crews  have  askad  for  more 
challonging  angagamants  in  Tank  Table's  VXI,  vxil  and  XII.  Thay 
npocirically  requested  that  more  degraded  engagements,  longer 
range  engagamants  and  ssallar  targetry  be  Included  in  the  Tank 
Table's  to  batter  raplloata  the  actual  conditions  experienced 
during  Doaart  Storm. 

c.  i.o8son(a)  Learned.  The  success  achieved  by  U.S.  tanH  crews 
demonstrated  tha  affectivanesa  of  tha  current  tank  tabla; 
however,  many  crews  fired  degraded  mode  at  longer  rangea  and  at 
less  full  frontal  targats  than  thay  currently  train  to  in  the 
tank  tablet. 

d.  Recommandation.  That  Weapons  Department  take  a  look  at  tha 
current  tank  tables  and  consider  the  addition  of  more  degraded 
mode  engagements,  longer  ranges  and  smaller  targets. 

e.  Comments,  None. 
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5-11.  MUBcI*  Bortttlght  D«vlo«. 

a.  Oba*rvation.  Muial*  Boraaight  Davlea  (MBD)  Calibration  in  n 
problaa  with  aany  units. 

b.  Diaousaion.  MBDa  oan  aaaily  ba  knockad  out  of  oalibration, 
thus  raquiring  raoalibration  of  tha  davioa.  MBDa  i^uat  ba  aant  to 
DB  laval  aaintananoa  for  oolliaation  and  should  at ill  ba 
oalibratad  to  tha  gun  tuba. 

I 

c.  Laaaen(s)  Laarnad.  units  should  hava  tha  authority  to 
callbrata  thair  own  MBDa. 

d.  Raooaaandation.  That  Waapona  Dapartaant  furthar  raiina  and 
publish  MBD  oalibration  prooaduras.  USAARMS  should  conaidar 
adding  NBD  oalibration  to  tha  aaatar  Gunnar  ooursa. 

a.  coananta.  Nona. 
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s-'l2.  T»nk  Commander  Weapon  Station. 

a.  observation.  The  Armor  Force  does  not  routinely  train  to 
firo  tho  tank  commander's  .50  cal  offensively «  l.e.  while  moving. 

b.  DlsouBSion.  Many  tank  commanders  fired  their  .50  oal  while 
on  the  move  during  Desert  Storm.  Collectively*  the  TCs  asked 
that  an  offensive  .50  oal  engagement  be  included  on  Tank  Table 
VII  and  VIII  to  ensure  the  task  is  trained. 

n.  liQBson(8)  Learned.  The  TCs  .50  oal  is  an  effective  offensive 
weapon  and  TCs  should  be  trained  as  such  vice  only  defensive  as 
is  currently  the  case. 

d.  Recommendation.  That  Weapons  Dapartmant  take  a  look  at 
including  offensive  .50  oal  engagamente  in  the  tank  tables  or 
creato  offensive  engagements  for  the  .50  oal  for  UCOFT  exercises. 

o.  Comments.  Safety  conatraints  have  been  the  driving  factor 
that  have  prevented  the  inolusion  of  offensive  .50  cal 
engagements  on  Tank  Table's  VIl  a  VllX.  Offoneive  .50  cal 
engagements  can  be  easily  trained  on  the  UCOFT.  TCs  can  fire  the 
.50  cal  while  on  the  move  in  UCOFT  at  any  time  without  getting  a 
syetem  fault  as  long  as  thsy  do  not  axosed  100  rounds  of  ammo 
expanded. 
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5-13.  Minas  and  Unaxplodad  Ordnanoa. 

a.  Obaarvation.  Tbara  ia  a  daflclaney  in  training  In  tha 
idanti float ion  of  unaxplodad  alnaa,  CBU  beablata,  and  dpicm 
munitions. 

b.  Diaouaalon.  ODS  aav  tha  usa  of  DPICM/CBU  munitions  on  an 
unpraoadantad  soala.  Numarous  friandly  oaaualtias  vara  oausad  by 
a  failura  or  inability  to  eorraotXy  Idantify  thasa  munitions. 

o.  Lasson<s)  Laarnad.  Training  and  training  davioaa  must  be 
davslopad  to  aid  in  tha  raoognition  of  DPICM/CBU  munitions  and 
othar  ordnanoa  likaly  to  ba  found  in  grant  numbars  on  tha 
battlafiald,  such  as  FASCAN. 

d.  Rooommandad  or  Ongoing  Action.  Thasa  raoommandations  have 
baan  forwardad  to  tha  Center  for  Army  Lasaons  Learned  (CALL)  for 
incorporation  into  tha  formal  Army  Lessons  Learned  findings. 

0.  comnsnts.  None. 
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!S-M.  Breaching  Complax  Obataclea. 

a.  Observation.  There  ie  a  lack  of  detailed  doctrine  and 
training  etandarda  that  addroasea  the  breach  of  complex 
obstacles. 

b.  Olsouasion.  Preparations  for  offansiva  action  in  SWA 
demanded  Gomprehanaive«  detailed  training  and  the  development  of 
Tactics,  Techniquea,  and  Prooedurea  (TTP)  to  overcome  the  complex 
tragi  defensive  belts.  Our  emphasis  in  Europe  over  the  last  45 
years  has  been  on  the  defense  and  the  establishment  rather  than 
breaching  of  complex  obstacles  thus  creating  a  problem  of 
training  our  soldiers  how  to  overcome  these  obstacles.  This 
problem  was  exacerbated  by  a  formally  stated  policy  of  not 
countorattaoking  into  Warsaw  Pact  countries  and  their 
considerable  obstacle  systems. 

c.  Fiesaonls)  Learned.  Detailed,  comprehensive  doctrine  and 
training  standards  must  be  developed  and  incorporated  into  our 
training  at  all  levels. 

d.  Recommended  or  Ongoing  Action.  Detailed  TTP  was  being 
dovolopad  at  Fort  Knox,  in  conjunction  with  other  TRADOC  schools, 
prior  to  ODS.  Soma  of  theso  TTP  were  sent  to  the  field. 

However,  work  continues  on  the  development  of  formal  doctrine  and 
training  based  on  the  DOS  exparianoe. 

e.  comments.  None. 
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s-is.  IRR  R«fr«ih«r  Training. 

a.  Obaarvation.  Rafraahar  training  for  XRR  was  not  available  at 
tha  start  of  Operation  Daaart  Shield. 

b.  Disouasion.  Naad  for  unique  IRR  training  had  not  been 
identified  until  the  deoieion  to  call  up  XRR  was  nade.  IRR 
Recently  Trained  (discharged  within  the  last  12  Months  -  RT12) 
training  packages  were  designed  by  RC3  and  ODD  >  DOTD  as  soon  as 
the  need  was  identified.  These  packages  used  existing  and  newly 
developed  Materials. 

o.  Lasson(s)  Learned.  Fort  Knox  aust  sMintain  on  the  shelf  and 
updated,  aobilisatien  training  Material  to  support  various  types 
of  Mobillxation  Missions,  to  include  XRR  refresher  training. 

d.  RecoMsendation.  DOTD  continue  to  update  current  Nobiliiation 
(MOB)  training  Material  and  develop  standing  courses  as  needs  are 
identified. 

0.  comeents.  MOB  oourse  developsent  position  in  RC3  oust  be 
Maintained  and  additional  positions  crested.  Two  or  three  IRR 
training  developer  positions  are  needed  in  RC3,  Course 
Devalopnent.  In  addition.  Training  Division  requires  thres  to 
five  Active  Guard  or  Reserve  (AQR)  to  exeeute  RC  tailored 
training  products.  In  total,  DOTD  requires  five  to  eight  AGR 
pernonnol  to  fulfil  I  RC  unique  requirements. 
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Roplaceaient  and  Additional  Instructors.  i 

A.  Obssrvatlon.  Aotlvo  Componant  instruotorn  In  the  school 
ri‘«:nive(i  orders  for  the  war,  and  no  roplaoemsntn  where  nuhi'dulcd 
to  support  ths  Haintsnancs  Department  IRR  training  requirements. 
Also,  additional  instructors  were  not  idsntifisd  in  a  timely 
manner  to  aooommodate  the  student  load. 

b.  Discussion.  There  were  60  additional  instructors  identified 
to  support  ths  IRR  training  requirements.  Wo  need  to  Identify 
Instructors  on  our  Mobilization  <M0B)  TDA.  These  instructors 
would  come  from  the  100th  Division  during  RC  Annual  Training. 
Instructors  need  to  be  augmented  with  the  Maintenance  Department 
during  NOB  exercises  for  train**up. 

u.  Lessons  learned.  No  plan  exists  to  have  RC  instructors  at 
training  base  to  support  mobilization  training  raquiremants . 

d.  Recommendation.  Fort  Knox  coordinate  with  the  looth  Division 
(Training)  to  identify  the  maintenance  instructors  (63E,  4SE, 

AIT,  and  AST)  on  the  MOB  TDA  and  start  the  augmentation  training 
In  KYOZ. 

o.  Comments.  PERSGOM  and  CPO  could  help  by  identifying  activo 
component  an  civilian  maintenance  instructors  to  replace  active 
component  instructors  receiving  orders  for  war  or  other  PCS 
sites. 
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5-17.  Non-quiilifiad  Soldl«r«  Reporting  for  IRR  Training. 

a.  obaarvation.  During  Operation  Daaert  Shiald/storw  Fort  Knox 
raoaivad  IRR  (RT12)  aoldiara  that  vara  not  qualified  to  receive 
Rdvanoad  Individual  Training  (AIT)  or  raCreahar  training. 

b.  oiaouaaion.  Quita  a  few  IRR  aoldiara  arrived  who  ware  not 
qualified  to  receive  training  and  were  aant  back  hoaa.  Thaee 
aoldiara  had  not  ooepletad  Maintenanea  AIT  or  for  other  reaaona, 
i.a.  madioal  diaoharga. 

o.  Laaaon  learned.  RC  unite  and  PBRSCON  had  not  identified 
peraonnal  that  were  not  qualified  to  reoaiva  MOS  training  during 
annual  MOB  axeroiaae. 

d«  Raooaeandation.  Soldiara  be  oaratully  aoraenad  during  MOB 
axarcisaa  and/or  during  8RP  prooaaeing  to  anaure  only  qualifiod 
aoldiara  are  aant  to  raolaaaification  or  rafraahar  training 
during  aobilization. 

a.  Commanta.  Nona. 


5-11 


fOK  OFFICIAL  USE  ONLY 


S-lS.  Need  for  training  in  call  for  flra  procoduraa. 

II.  ohMorvatlon.  The  Hhortcomingn  of  the  PIST-V  created  a 
I roinont  lor  additional  call  tor  firo  training. 

b.  Dlacusaion.  Artlliory  obaervora  were  not  able  to  keep  up 
with  maneuver  forcea  beoauae  of  the  P1ST>V.  Artillery  obaorvors 
lagging  behind  nay  have  had  an  Impaot  on  the  amount  of  artillery 
rlrnd  during  the  ground  offenaiva  that  had  not  baen  preplanned. 
Until  a  replacement  for  the  FIST**V  in  provided,  combat  leaders 
need  to  be  nora  profiolant  in  call  for  firo  procedures. 

c.  lissaona  Learned.  None. 

d.  Recommendation.  More  emphasis  should  be  placed  on  training 
armor  and  Infantry  leadera  to  call  for  and  adjust  indirect  fires 
because  the  FIST  may  not  be  available. 

e.  Comments.  Many  commanders  put  their  FSOe  in  the  command  tank 
with  them  so  that  the  P80  oould  keep  up.  This  is,  at  best,  an 
interim  solution  because  the  MlAl,  as  currently  configured,  could 
not  provide  the  communications  requirements  for  both  the 
commander  and  FSO. 
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5-19.  Long  rango  gunnary  training. 

a.  Obsarvatlon.  Currantly,  USAARMC  doaa  not  provlda  gunnery 
training  to  the  extandad  ranges  to  which  MlAl  and  BPV  craw*  ware 
able  to  acquire  and  Kill  target*  in  SWA. 

b.  Dlsousalon. 

(1)  Long  range  gunnary  was  used  by  most  units.  NlAl 
equipped  units  reported  kills  in  axcass  of  3,000  natera.  NlAls 
destroyed  enemy  vehicles  before  being  acquired  by  the  enemy 
during  pariotlls  of  limited  visibility  due  to  our  thermal  sights. 
Bradleys  destroyed  vehicles  at  2,500  motors  with  the  25mn.  At 
these  ranges,  vehicle  identification  is  much  more  difficult,  at; 
is  range  estimation. 

(2)  Gunnery  tables  need  to  be  reaveluated  to  establish 
longer  range  targets— -a  problem,  given  the  range  of  our  training 
ammunition  and  lengths  of  our  gunnery  ranges.  However,  a  reduced 
sice  target  night  be  the  answer  to  replloata  longer  ranges.  If 
we  plan  to  take  full  advantage  of  our  superior  technology,  wo 
must  train  our  crews  In  long  range  gunnery. 

0.  Lessons  Learned.  Desert  Storm  proved  that  our  equipment  and 
ammunition  Is  capable  of  killing  targets  at  longer  ranges  than 
expected. 

d.  Keuommendation.  Teach  long  range  gunnery  at  the  Armor  School 
and  in  the  units.  Push  ti>e  IFF  environment  by  putting  a  friendly 
target  in  a  2  or  3  threat  target  array. 

e.  Comments.  None. 
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MATKRl  KL 
6-1.  Summary. 

a.  operation  Desert  Storm  was  the  first  opportunity  to  "combat 
test"  the  Abrams,  Bradley,  and  support  systems  in  a  high  tempo, 
combined  arms,  armored  force  conflict.  Approximately  1,956 
Abrams  tanks  and  2,200  Bradley  vehicles  were  deployed  to 
Southwest  Asia  (SWA) . 

b.  Overall  the  MlAl  performed  well  in  the  vital  areas  of 
mobility,  lethality,  and  survivability.  The  Operational 
Hoad t ness  (OR)  of  the  fleet  was  over  90%.  The  120mm  weapon 
systems  dominated  the  battlefield.  Nothing  the  Iraqis  mustered 
could  stand  off  the  Abrams  fleet.  Crews  confidence  grew  as  the 
war  progressed. 

u.  The  ability  of  the  HEMMT,  HMMMWV,  and  the  N939  Series  Trucks 
amazed  even  the  host  nation  personnel  on  their  ability  to  move 
through  the  difficult  terrain  of  SNA. 

d.  Despite  the  age  of  the  M551A1  fleet  they  performed  well  but 
demonstrated  the  need  for  modernization. 

c.  As  in  any  encounter  of  this  magnitude,  problems  with 
equipment  were  discovered  which  indicated  a  need  to  fine  tunc 
some  oi  the  equipment  we  go  to  war  with.  Some  of  the  more 
notable  problems  were: 

(1)  A  need  for  a  better  air  filtration  system  or  a  self 
cleaning  air  filtration  system  on  the  MBT. 

(?.)  The  Global  Positioning  System  worked  well  in  SWA  and 
needs  to  be  installed  on  all  our  combat  vehicles.  The  need  lor  a 
positioning  location  system  is  vital  and  could  not  have  been 
better  validated  than  it  was  in  SWA. 

(3)  Identifying  targets  out  to  ths  maximum  range  of  our 
weapon  systems  is  a  must  to  eliminate  instances  of  fratricide. 
This  calls  for  improved  sights  on  our  combat  vehicles  as  well  as 
new  research  into  other  methods  of  Identifying  targets  as  friend 
or  foe. 

r.  These  subject  areas  as  well  as  others  are  addressed  in  this 
chapter.  The  methods  by  which  changes  are  made  to  existing 
equipment  are  dictated  by  the  availability  of  funds  and  the 
priority  given  the  problem  by  the  user  community.  In  many  cases 
the  problems  identified  in  SWA  were  already  being  addressed  by 
the  Armor  Center  and  are  being  considered  for  Incorporation  in 
the  future  tank  or  retrofitted  into  the  existing  tank  fleet. 
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q.  Our  squipaiant  dciaonstratsd  that  it  ia  tha  bast  in  tha  world, 
laprovaaanta  can  always  ba  made  and  thia  chapter  attaapta  to 
explain  tha  chanqaa  beinq  conaidarad  to  aaka  it  batter. 
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ft-?,.  List  Of  Issues. 

a.  Batteries. 

b.  APU. 

0.  Fuel  pump. 

d.  Air  Induction  system. 

ft.  I  os  MM  accuracy. 

i.  120  MM  capability  and  siqhts. 

q.  CTTV. 

h.  stadia  reticle. 

1.  GPS  hood. 

).  uaromotric/temperature  gauge. 

K.  Coax  ammunition  well. 

l .  Ammo  packs . 

m.  Increase  bustle  storage. 

n.  Mine  rollers. 

o.  Positional  readout  for  driver  and  gunner. 

p.  Driver's  Thermal  Viewer  (DTV) . 

q.  M240  kit. 

r.  DP2/JP8  on-board  smoke. 

s.  BFV  LRP. 

t.  BFV  cleaning  wands. 

u.  BFV  reverse  gear  performance. 

V,  BFV  engine  exhaust. 

w.  BFV  load  plans. 

X.  BFV  engine  access  door. 

у.  BVF  optics. 

X.  Mbvv  command  post  vehicle. 

aa.  FIST/FSO  location. 

ab.  MSB  design. 

ac.  Positive  combat  Identification. 

ad.  BFV  countermine  equipment. 

ae.  Communications  systems  for  armor  and  cavalry. 

af.  Antenna  maats  for  armor  and  cavalry, 
ug.  Transmitting  hard  copy  orders. 

ah.  Clothing  and  equipment, 
di.  Vehicle  Filtering  Systems. 

•i).  Failure  Rate  of  Ml  Engines. 

ак.  Ml  Tank  Fuel  Usage. 

al.  HI  Track. 

am.  Halon  Fire  Extingulshere. 

an.  Oil  Changing. 

ao.  Vehicle  Cooling  Systems. 

ap.  Grease  usage. 

aq.  PLL  Computer  Use. 

ar.  Target  Sensing. 
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a.  obsarvatlon.  Many  units  had  problana  raplaoing  or  obtaining 
bat tar las  for  alnost  ovary  typa  of  aquipaant. 

b.  Discussion.  Battary  problans  saa»  to  davalop  alaost 
Ismadiataly  upon  antry  to  SWA.  Tha  problans  stannad  fron: 

(1)  Battarias  baing  axpoaad  to  salt  oorrosiva  air,  hot 
tamperaturas  and  lack  of  usa. 

(2)  Lack  of  raplacamont  battarias/alaotrolyte. 

(3)  Tha  inability  of  units  to  quickly  aatablish  battery 
shops  aithar  bacausa  thair  equipment  was  not  readily  available  or 
their  equipment  was  in  poor  condition. 

c.  l.eBson(s)  Learned. 

(1)  Batteries  had  to  be  highly  oontrollad  to  ensure  that 
assantial  vehicles  raoaivad  battariaa  first. 

(2)  Batter las/alactrolyte  were  locally  purchased  by 
organisational  and  direct  support  units  to  fill  laaadiata 
demands . 

(3)  In  some  oases  oonaarcial  ganarators  ware  purehasad  to 
replace  missing  or  non-oparational  generators  in  direct  support 
unit  battary  shops. 

d.  Raoonsandations. 

(1)  Raplacanant  battarias  need  to  be  pra-positionad  or 
shipped  with  equipment. 

(2)  units  need  to  review  their  battary  shops  to  ensure  they 
have  soblle  capabilities  and  adequate  aaounts  of  equipnent 
necessary  to  support  the  majority  of  the  equipment  expeoted  to 
require  their  services. 

(3)  Oroanizational  units  need  to  train  and  praotioa  charging 
batteries  (including  adding  electrolyte)  at  organisational  level 
to  enable  them  to  accomplish  their  war  tine  nlsalon. 

e.  Comments.  Tha  currant  policy  on  batteries  is  that 
organisational  units  only  fill  and  charge  batteries  during  actual 
combat  operations.  This  policy  proved  to  be  in  error  for  the 
following  reasons: 

(1)  Organizational  units  did  not  retain  distribution 
charging  panels  because  they  never  used  then. 
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(2)  AS  •  result  of  the  a^vs, 
expertise  to  uee  the  equipeont  even  if  they  had  it. 
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«-4.  APU. 

a.  Obsarvatlona.  Savaral  units  rsportad  a  n««d  for  APU  for  us* 
during  slltnt  watch  oparatlona.  Tha  APU  should  ba  abl*  to  k*ap 
tho  battarlas  on  tha  naln  battla  tank  (MBT)  charged  whll*  th* 
angina  is  off  and  th*  alaetrloal  aystama  ara  balnq  uaa. 

b.  Oiaouaalon. 

(1)  Many  units  fait  that  an  APU  was  useful  In  a  ayrlad  of 
functions,  l.a.  allant  watch,  charga  battarlas,  traversing  the 
turret,  operating  radios  ate.,  while  th*  sain  angina  is  off. 

(2)  Th*  APU  used  In  SWA  was  found  lacking  due  to  high 
aaintenanoe  raquirasants,  poor  rallabllity  and  location  on  th* 
vehicle. 

(3)  Tha  APU  required  a  high  dagraa  of  saintananc*  due  to 
th*  harsh  conditions  found  In  SWA,  aspaolally  during  vindstorss. 
Tha  rear  deck  location  of  tha  APU  created  problems  baoausa  It  was 
easily  damaged  nanauvaring  through  ditches  and  ovar  sand  dunos. 

a .  Lessons  Learned . 

(1)  APUs  had  to  ba  sarvlead  frequently  to  derive  any  benefit 
tram  them, 

(;t)  Tha  majority  of  th*  APUs  deployed  became  not  mission 
capable  or  were  removed  by  the  crew  of  the  NBT  to  avoid  further 
dasage  oeussd  by  maneuvering  or  the  harsh  element*. 

d.  Reoosmended  actions. 

(1)  Relocate  APU  to  bustle  rack  on  turret  as  an  interim 
solution. 

(3)  Development  of  an  undsr  armor  APU. 

*.  Comments. 

0)  currently  an  APU  which  can  be  mounted  in  th*  turret 
bustle  rack  is  being  developed  as  an  engineering  change  proposal. 

(2)  A  mission  needs  statemant  has  been  written  that  states 
an  under  armor  APU  is  needed  for  the  currant  NBT. 

(1)  Textron  Lycoming  has  developed  an  under  armor  APU  as 
part  of  their  proposal  for  an  Abrams  ACT  1500  angina  Nobility 
Enhancement  Program. 
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0-U.  PuuJ  Pump. 

a.  Oboervation.  Based  on  interviews  conducted  with  units 
dopJoycd  to  SWA,  and  in  CONUS  based  units,  crews  reported 
probioNs  with  the  reliability  of  the  in-tank/transfer  fuel  pumps. 

b.  Discussion. 

(1)  Currently,  the  on-hand  stockage  of  In-tank  fuel  pumps 
har.  a  short  life  expectancy. 

{?.)  The  fuel  transfer  punp  problems  are  attributed  to  fuel 
pump  oxidation,  and  oontamlnatad  fuel  in  the  front  fuel  tanks. 

o.  lesson (8)  Learned. 

(1)  Units  experienced  frequent  refueling  requiroaents 
related  to  clogged  fuel  transfer  pumps  preventing  transfer  of 
fuel  from  front  to  rear  fual  tanks. 

(2)  In-tank  fuel  pumps  demonstrated  early  failure  and 
created  difficulty  in  providing  head  pressure  to  rotary  fuel  punp 
and  engine. 

d.  Rooommendsd  or  Ongoing  Action. 

(1)  The  solution  to  the  in-tank  fuel  pump  problem  is  the 
liuldinq  of  a  high  reliability,  ilon-repairablo  fuel  pump  (P/N: 
)22H'ib07,  NSN  2910-01-083-3153,  BCP  GDLM9566)  as  a  replacement 
(or  the  current  fuel  punp.  Procurement  la  currant ly  in  process 
and  old  in-tank  fual  pumps  will  be  replaced  by  attrition. 

(2)  Solution  for  fuel  transfer  puep  clogging  is  for  units  to 
transfer  fuel  from  front  to  rear  tanks,  then  refuel  front  tanks. 
This  would  prevent  oxidation  of  the  punp,  reduce  algae  growth 
which  contaminates  fual  and  cloga  tha  pumpa. 

(3)  PN-Abrams  is  currantly  working  tha  issue  of  oleaning 
forward  fuel  cells  already  oontamineted.  Also,  the  addition  of 
.(P8  with  anti-algae  additive  will  prevent  future  fual 
contamination  problems. 

c.  Comments.  None. 
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6-6.  Mr  Induction  Systaa. 

«.  Obaarvation.  Currant  air  induction  ayatoa  on  tho  Mi  sarian 
tank  la  not  raliabla  in  aand  and  duat  anvlronaant. 

b.  Diacuaaion. 

(1)  Tha  angina  air  filtration  ayataa  dagradaa  parfornanoa 
during  duaty  oonditiona,  oonatraina  aanauvar  aoaantua,  and 
iapoaaa  an  unaecaptabla  naintananca  burdan  on  erawa/unlta. 

(a)  V-paoka  wara  aarvicad  by  craw  maabara  avary  6-8  houra  of 
oparation,  utilising  tha  elaaning  wand.  Thia  oparation  avaragas 
90  minutaa  par  tank. 

(3)  V-paok  elaaning  wand  ia  unaecaptabla  dua  to  uaing 
anothar  tank* a  angina  to  provida  blaad  air  which  inoraaaaa  fual 
conauaption. 

(4)  Planum  aaala,  in  moat  oaaaa,  wara  net  proparly  inapaotod 
or  inatallad  prior  to  Inatallation  of  tha  powar  pack. 

e.  Laaaon(a)  Laarnad. 

(1)  Unit  naintananca  paraonnal/eraw  maabara  muat  anaura  V- 
pauk  ouala  and  plnnun  aaala  ara  proparly  inatallad  and  ehaekad  on 
a  regular  bauin  to  cnaura  serviceability, 

(2)  unita  nuat  anaura  that  all  authorised  aarvioa  kita  ara 
on  hand  and  eonplata. 

d.  Raeonaandad  or  ongoing  action. 

(1)  USAMRHC  has  davalopad  a  written  raguiraaanta  document 
for  improved  air  filtration  to  allmlnata  frmguant  elaaning 
raqulranants.  Tha  raquirament  was  praaantad  to  PN-Atorama  in  July 
1991. 

(2)  Textron  Lycoming,  in  conjunction  with  Donaldson 
Corporation,  ia  currently  working  on  a  aalf-olaaning  rotating  ' 
f iltar/aalf-claaning  Pulse  Jet  filter. 


a.  conaanta.  Nona. 
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6-7.  lOSnai  Accuracy. 

.1.  obBervations.  A  compariton  taat  botwaen  a  I20nn  and  a  lobnn 
round  was  conductad  aftar  tha  war  and  it  waa  notad  that  tha  lOSnn 
was  not  as  accurata  as  tha  120»b  at  axtandad  rangas. 

b.  Diacussion. 

(1)  Tha  taat  was  conductad  with  raal  thraat  targats  to 
verify  lethality. 

(2)  Tha  acopa  of  tha  taat  was  vary  11ml tad  and  tha  rasulta 
of  tha  taat  can  only  ba  appllad  to  tha  2  dlffarant  modal  rounds 
tested. 

(3)  Tha  taat  rasulta  did  Idantlfy  a  problam  with  a  lOSnm 
round.  Clrouastanoaa  surrounding  tha  manufacturing  of  tha  rounds 
and  tha  nathod  of  calculating  the  computer  oorractlon  factor 
(CCF)  may  have  contributed  to  an  accuracy  problem. 

(4)  A  test  Is  currently  being  conductad  by  u.s.  Army 
Armament  Research  and  Development  canter  (ARDEC)  to  datermino  if 
the  iU5mn  round  in  question  does  In  fact  have  a  problem. 

c.  Lesson  learned,  Nona. 

d.  Recommendations.  Implement  any  corrections  resulting  from 
AROECs  investigation. 

e.  Comments.  Tha  lOSmm  weapon  systams  performed  wall  In  SWA. 
There  were  no  other  reports  reosivad  identifying  problems  with 
any  lOSmm  round.  Tha  lOSmm  round  In  question  is  a  relatively  new 
round  and  Is  not  reprasantatlva  of  tha  lOSmm  rounds  In  use. 
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6-8.  I20i«i  Capability  and  Sights. 

a.  Obsarvations.  Ssvsral  units  rsportsd  a  nasd  for  bsttar 
optics  on  tha  NIAI  MBT. 

b.  Discussion. 

<l)  Many  gunnsrs  rsportsd  that  thsy  vara  abls  to  hit  targatn 
bayond  thsir  capability  to  posit ivsly  identify  than. 

(2)  Ounnars  using  TXS  at  ranges  bayond  ISOO  asters  only  saw 
targets  as  hot  spots.  Tha  targets  could  aithar  be  fired  upon 
without  further  idantifioation,  or  they  could  be  allowed  to  come 
in  vary  close  in  order  to  obtain  positive  identification,  thus 
giving  away  the  advantage  of  long-range  lethality. 

a .  Lessons  learned . 

(1)  Other  vehicles  or  aircraft  with  better  vantage  points 
had  to  be  used  to  identify  targets. 

(2)  Crews  had  to  see  more  of  the  target  in  order  to  eeke  a 
positive  identification. 

d.  Reooaaondad  action.  Reaaaroh  the  various  aethode  available 
to  erase  tha  difference  between  tha  ranges  at  which  targets  can 
be  datectad  and  those  at  which  they  can  be  identified  and 
ongegod . 

a.  Conaenta.  A  second  generation  Forward-looking  Infrared  Radar 
(PLTR)  is  under  developaent  and  will  provide  a  clearer  iaaga  of 
the  target.  The  degree  of  clarification  provided  by  the  second 
generation  PLIR  will  detsraine  how  such  sore  ■agnification  Is 
required  to  extend  tha  craws  ability  to  identify  targets  out  to 
the  eaxisua  effective  range  of  the  I20a»  weapon  systes. 


•< 
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6-9.  CITV. 

a.  obRorvatloni.  Savaral,  TCs  atated  they  were  not  able  to  »oo 
the  battlefield  clearly  through  the  Commander 'a  CPSE. 
hirthormoro,  becauae  the  commander  la  unable  to  adjuat  the 
ttottlng  for  the  reticle  and  the  TIS  in  the  GPSE,  he  la  toruiuJ  to 
accept  the  gunner'a  perapeotive  of  the  target  identification. 

b.  Diacuaaion. 

(1)  TC'B  atated  that  their  view  of  the  battlefield  wae 
limited  through  the  GPSEi  becauae  once  the  gunner  acquired  the 
target  through  the  OPS,  he  would  awitoh  to  10  power  which  narrowa 
the  field  of  view  for  both  the  gunner  and  tha  TC. 

(2)  Thin  problem  la  compounded  by  tha  TCa  inability  to 
adjust  the  brightneaa  of  the  reticle  in  the  GPSE.  On  occasion 
the  gunner  can  adjust  the  rotiola  well  enough  for  him  to  see  it 
through  the  GPS,  but  tha  commander  may  barely  be  able  to  sea  it 
(If  at  all)  through  tha  commander's  sight,  if  the  gunner  adjusts 
it  .so  the  TC  can  sea  It,  it  may  be  too  bright  for  the  gunner  to 
soe  the  target. 

u.  Lesson  learned.  The  TC  must  scan  tha  battlefield  for 
secondary  targets  while  tha  gunner  is  engaging  the  primary 
target.  With  the  current  system,  the  TC  has  to  depend  upon  his 
vision  blocks  and  .so  caliber  eight  to  scan  the  battlefield  while 
tha  gunner  engages  the  primary  target. 

d.  Recommended  action.  Retrofit  the  CITV  into  the  MlAl  fleet. 

e.  Comments.  The  next  generation  MBT  (H1A2)  will  have  a  CITV. 
The  CITV  will  enable  the  TC  to  scan  the  battlefield  independent 
of  the  gunner.  It  will  also  be  able  to  automatically  re-align 
itself  with  tha  main  gun  to  allow  both  the  TC  and  tha  gunner  to 
soe  the  same  portion  of  tha  battlefield. 
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6-10.  Stadia  Ratiela. 

a.  Obaarvationa.  Tha  iaaua  of  adding  a  stadia  (choks  type) 
ratio la  in  tha  GAS  waa  aurfacad  by  tha  nastar  gunnara  during  tho 
7th  corp  Haatar  Gunnara'  Confaranoa. 

b.  Diaouaaion. 

(1)  Whan  tha  laaar  ranga  findar  la  not  oparating,  tha  crawa 
hava  to  aatimata  tha  ranga  to  tha  targat. 

(2)  A  ohoka  typa  ratlola  can  provlda  a  aora  acourata  ranga 
providad  tha  craw  haa  baan  trainad  in  ita  uaa. 

(3)  A  taohnioal  taat  oonductad  at  Abardaan  Proving  Ground 
(APG)  in  August  1987  indioataa  that  tha  addition  of  a  stadia 
ratiola  would  incraasa  tha  oraws  ability  to  dataraina  ranga  whan 
using  tha  GAS  sight. 

c.  Iiosaon  laarnad. 

(1)  Rangas  can  ba  quickly  aatiaatad  using  tha  ratiola 
ralationahip  mathod  found  on  pagas  4-5  to  4-10  of  PH  17-12-1. 

Tha  ratiola  of  aithar  tha  GPS  or  GAS  can  ba  uaad. 

(2)  Tha  prasant  syntas  ralias  on  tha  oraw's  axparianoa  and 
training  on  sstiMating  ranga.  Tha  oraw  profieianoy  ralias 
haaviiy  on  praotica. 

(3)  Tha  craw  only  has  to  aatlMta  ranga  whan  tha  lasar  ranga 
finder  (LRP)  is  not  oparating.  Tha  prasant  aathoda  of 
datarnining  ranga  oan  ba  naarly  an  affaotiva  as  a  ohoka  sight. 

d.  Raaoaaandation.  Nona, 
a.  Coaaants. 

(1)  Whan  naw  rounds  of  aaaunition  ara  davalopad  and  fialdad, 
a  naw  ballistic  ratiola  will  ba  installad  on  tha  MBT  and  it  will 
includa  a  stadia  ratiola. 

(2)  Tha  ciTV,  currantly  baing  oonsldarad  for  installation 
into  tha  HBT,  has  a  ohoka  typa  ratiola  which  can  ba  usad  as  a 
back-up  to  tha  LRF  should  tha  LRF  baooaa  non-oparational. 
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6-n.  GPS  Hood. 

a.  Obaarvation.  Gunnars  hava  aakad  for  a  davlca/mathod  to  clean 
tha  aoraan  of  tha  GPS  under  battlefield  oondltlona. 

b.  Dlaouaaion. 

(1)  Xt  haa  been  noted  that  under  aavara  weather  oondltlona 
the  acraen  on  the  GPS  geta  dirty  enough  to  obaoura  tha 
bnttlofLold.  The  only  way  to  clean  the  aoreen  ia  for  the  crow  to 
exit  the  vQhlola  and  clean  it  by  hand. 

(2)  Dirt  and  duet  partiolea  even  aa  amall  as  the  size  of  the 
CPS  reticle  can  prevent  gunners  from  spotting/ identifying  targete 
iit  long  ranges. 

(3)  Crews  ware  forced  to  stop  and  exit  tanka  under 
battlefield  conditions  to  clean  their  sights.  Because  of  the 
war-time  conditional  some  crews  dasagad  their  sights  in  their 
haste  to  accoapliah  the  taak  which  further  compounded  the 
problem. 

o.  Leason  Learned. 

d.  Peoommendation.  Reaearoh  the  various  methods  to  clean  tha 
GPS  from  the  inside  of  the  tank  without  damaging  the  germanium 
covor  on  tha  Tis. 

0.  Comments t  The  crew  of  the  future  MBT  will  have  the 
unpability  of  cleaning  the  GPS  from  inside  the  vehicle. 
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6-12.  BaroB«tric/tMp«raturft  Gauga. 

a.  Obsarvatlons.  Hany  craws  statad  that  thay  naadad  aora 
aoourata  and  tlaaly  baroaatrlc  and  aabiant  taaparatura 
information  for  input  into  tha  ballistic  computar. 

b.  Discussion. 

(1)  Many  timas  tha  currant  baromatrio  and  ambiant 
taaparatura  raadings  wars  aithar  omittad  or  guassad  at  by  craws 
of  the  HBTs. 

(2)  Tha  baromatrio  and  anbiant  taaparatura  raadings  ohangad 
mora  Craquantly  than  thay  wars  updatad  to  tha  oraws  on  the  MBTti. 

(3)  It  is  not  claar  how  much  impact  improper  barometric  and 
temperature  raadings  did  have  on  tha  flight  of  each  round. 

{''irst  imprasaions  indicate  that  little  or  no  effect  was  felt; 
however,  such  impact  would  probably  only  be  obmsrvad  at  long 
ranges. 

o.  Lessons  Laarnad.  Utilise  tha  standard  Inputs  for  air 
taaparatura  and  ataoaphario  (baromatrio)  presnura  for  major 
geographical  areas,  by  seasons  as  Indicated  on  pages  2-5  and  2-6 
of  FM  17-12-1. 

d.  Raoommandation.  Rasaarch  various  mathoda  tor  automatically 
inputting  tha  taaparatura  and  baroaatrio  pressure  raadings  into 
tha  ballistic  computer. 

a.  Coaaants.  Information  is  still  being  analysed  to  sea  how 
much  affect  on  accuracy  (if  any)  there  was  due  to  tha  lack  of 
precise  barometric  and  temparatura  raadings. 
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6-n.  COAX  Anmunition  H«ll. 

n.  otHiorvatlon.  Tank  crawi;  from  SWA  have  Idcntilicd  the 
procedure  to  renovo  the  breech  block  on  the  120fflin  gun  as  belntj 
unrealistic.  Most  of  the  anmunition  from  the  storage  well  for 
the  M240  coaxial  machine  gun  must  be  removed  in  order  to  drop  the 
breech  block. 

b.  Discussion. 

(1)  The  anmunition  wall  for  the  M240  coaxial  machine  gun 
holds  2800  rounds  of  7.62am  ammunition.  The  approximate  weight 
of  tho  ammunition  is  190  pounds. 

(2)  in  order  to  remove  the  breech  block  of  the  120m»  main 
gun  the  extractor  pin  has  to  be  able  to  slide  through  two  doors 
In  the  ammunition  well.  This  cannot  be  done  unless  two-thirds  of 
the  7.62mm  coax  rounds  are  removed. 

c.  Lessons  Learned.  According  to  the  operator's  manual,  the 
breach  block  of  the  I20ma  should  be  removed  after  operation  and 
inopocted  for  damage.  This  became  a  lengthy  process  if  the  ammo 
wuJl  for  the  M240  was  full  at  the  time. 

d.  Kecommendations.  Investigate  the  possibility  of  redesigning 
the  ammunition  well  so  tha  7.62  rounds  do  not  have  to  be  removed. 

e.  Comments.  PH  ABRAMS  is  being  consulted  about  a  possible 
design  change  to  the  ammo  well. 
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6-14.  Anno  Packs. 


a.  Obaarvation.  Oparation  Dasart  Shiald/Storn  reconfirnad  that 
our  currant  raarm  capability  is  slow,  labor  intensive,  and 
vulnarable  to  anany  indirect  fire  and  NBC  systems.  Tha  tine  it 
takes  to  reload  the  ready/ semi-raady  storage  wells  could  be 
critical  in  a  high  intensity  environment. 

b.  Discussion. 

(1)  This  issue  is  nisstatad  as,  *'Need  to  relook  quick  change 
ammunition  packs."  Stated  differently,  tha  user  needs  a  faster, 
lass  vulnerable,  less  physically  demanding,  on  the  tank  crew, 
raarm  capability.  Several  ways  to  meet  this  objective  include 
bulk  packaging,  smaller  2  to  3  round  cassettes,  and  loading 
single  rounds  faster  through  automation. 

(2)  All  three  of  these  approaches  have  bean  analyzed  through 
the  Future  Armor  Rearm  System  (PARS)  and  Future  Arnorad  Resupply 
Vehicle  Ammunition  (PARVA)  Programs.  The  single-round  approach 
was  chosen  for  both  its  capabilities  to  interface  with  projected 
future  autoloader  concepts  and  its  ability  to  be  adapt  to  current 
combat  systems,  particularly  the  MlAl  Abrams  tank. 

(3)  Reasons  mitigating  against  the  uss  of  a  "quick  change** 
bulk  pack  include: 

(a)  Quick  change  racks  would  bs  much  more  costly  than 
current  packaging. 

(b)  There  la  no  supporting  personnel  force  structure 
with  the  mission,  tine,  or  equipment  to  re-stuff  ammo  racks  in 
theater. 


(c)  Crew  (ammo)  protection  inside  the  tank  works.  It's 
a  "war-winner."  We  must  retain  this  capability.  This  would  add 
cost,  wsiqht,  and  cosplsxity  to  the  "quick  change**  rack.  There 
would  also  be  an  aesociated  increase  in  transportation  coat.  At 
unit  level,  decreased  veight/cube  efficlsncy  will  result  in 
Incraased  truck  and  driver  requirements. 

(d)  Access  plates  for  the  quick  change  racks  may  require 
trading  off  environnants  and  may  degrade  ballistic  propertisa  of 
"blow-off**  panels. 

(e)  Getting  the  proper  mix  of  KE  and  CE  (plus  additional 
AEl  ammo  mixes)  will  be  difficult  to  manage. 

(f)  All  tanks  will  not  be  completely  empty  when  racks 
are  Rxchanged.  Retrograda  of  partial  racks  will  be  a  coaples 
operation. 
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c.  Lesson ( 8)  Learned. 

(1)  Acquisition  of  a  mobile,  survivable  rearm  vehicle  is 
required  to  provide  an  "under  armor"  rearm  capability  to  the 
maneuver  force, 

(2)  The  objective  rearm  system  must  be  faster  and  less  labor 
intensive  than  current  manual  rearm  procedures. 

d.  Recommended  or  Ongoing  actions. 

(1)  Continue  to  support  development  of  the  technology  base 
domonstrator  Future  Armor  Rearm  System. 

(2)  continue  to  support  the  Armored  System  Modernization 
(ASM)  Program's  FARVA  vith  emphasis  on  restructuring  the  program 
to  provide  concurrent  funding  and  fielding  of  an  Armor  FARVA  with 
the  Block  III  Tank. 

c.  Comment.  Field  Artillery  FARVA  is  the  only  variant  currently 
programmed  for  production  funding  under  the  existing  six-lead 
vehicle  ASM  program. 


momOSEOlIlT 


6-15.  Incrcas*  Bust It  Storags. 

a.  Observation.  Crews  commented  on  inadequate  space  for 
necessary  equipment  in  the  bustle  racks  on  the  MBT.  The  problem 
was  said  to  be  compounded  by  extended  operation. 

b.  Discuseion. 

(1)  Crews  were  tasked  to  carry  more  equipment  and  supplies 
than  called  for  in  the  combat  load  plan.  Some  of  the  more 
notable  items  were  increased  water  and  rations. 

(2)  Non-standard  SOPs  aggravated  the  situation. 

(3)  Equipment  that  was  not  considered  essential  was  left  in 
holding  areas.  Some  of  this  equipment  was  lost  because  there 
were  not  enough  unit  transportation  assets  to  move  excess 
equipment  around  the  battle  field.  Personnel  assets  were 
required  to  guard  this  equipment. 

c.  Lesson  Learned.  Load  plena  (ST  17-1S4-LA1)  need  to  be  re¬ 
looked  at  in  terms  of  flexibility  end  feasibility. 

d.  Recosmendations.  Raasaroh  the  various  methods  for  increasing 
the  storage  apace  on  the  tank. 

e .  Commenta .  None . 


6-18 


6-16.  Hina  Rollat-B. 


FOROmiMlISlDNlY 


a.  obsotrvation.  Units  did  not  use  ths  nins  rollora  bocauso  of 
the  Biuni ticaht  degradation  In  speed  and  their  inability  to 
effectively  deal  with  double  impulse  mines. 

b.  Disoussldn.  Use  of  nine  rollers  In  SWA  exposed  mhortcomings 
with  this  egulpnent  during  the  train  up  and  performance  of  unit 
breaching  missions. 

c.  l«esson(s)  L^tmed. 

(1)  Double  impulse  mines  are  an  effective  countermeasuro  to 

tho  rollers.  i 

(2)  The  use  of  mines  by  the  enemy  presented  a  significant 
degradation  in  speed,  mobility,  and  fuel  consumption. 

(3)  Transportation  and  mounting  of  rollers  was  a  very 
arduous  and  burdensome  task  for  unite. 

d.  Kocommended  or  Ongoing  Action:  A  U8AARMC  prioritisation  for 
the  Matariel  Change  Management  Plan  for  the  Battalion  countermine 
Set  (DCS)  is  currently  being  staffed  which  addressee 
nhortcomlngs/ lessons  learned  from  SWA.  In  turn,  this  action  will 
be  provided  to  PM-MCD  in  an  effort  to  improve  the  overall  systom. 
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6-17.  Positional  Rsadouts  for  Tank  Driver  and  Gunnar. 


a.  Obsarvation.  A  POSNAV  positional  readout  is  naedad  at  both 
the  driver's  and  gunner's  stations. 

b.  Discussion.  Current  off-tha-shalf  P08NAV  davioas  display 
position  location  rsadouts  on  tha  front  of  the  davloe. 

Discussions  with  many  contractors  that  manufacture  Small 
Lightweight  GPS  Recalvars  (SLGRs)  for  usa  in  the  military  have 
indicated  that  providing  separate  system  displays  for  any  crow 
sambar  on  a  combat  vehiclo  can  be  dona  quite  easily. 

c.  Lesson (a)  Laarnad.  Feedback  from  soldiers  in  Desert 
Shield/Dessrt  Storm  indicate  that  while  the  myriad  of  off-'the- 
Bhelf  POSNAV  devices  purchased  for  usa  by  ground  forces  were 
extremely  useful,  there  are  improvements  that  can  be  mads. 
Providing  combat  vehicle  drivers  with  a  stear-to  indicator  that 
provides  dirsotional  hsadlng  based  on  wnypointe  entered  by  the 
vohlclo  commander  would  elgnif icantly  reduce  the  amount  of 
discussion  between  tha  vehicle  commander  end  his  drivsr  as  they 
move  alonq  dssignatsd  routes.  Additionally,  by  providing  a 
steor-to  indicator  to  the  driver  that  he  can  use  to  sonauver  the 
vehicle  toward  waypoints,  the  vehicle  commander's  burden  of 
navigating/dirsoting  the  vshicla  is  significantly  reduced. 

d.  Recommended  or  Ongoing  Action.  The  Direetorete  of  Combet 
Devslopmente  (DCD) ,  USAARMC,  has  inveetigatad  currant  and  near- 
term  emerging  technology  for  both  poeltion  location  devices  and 
dirsotional  heading  eystams.  A  hybrid  aystem  consisting  of  an 
of f-ths*ahelf  GPS  system  merged  with  a  dirsotional  compass  would 
provide  a  taohno logically  accurate  solution  for  vshlols  position 
and  hsading.  currsntly,  ths  C4  Branch,  DCD,  Is  in  the  process  of 
revising  ths  XN-1  Main  Battle  Tank  Materiel  Need  Ooeument  in 
order  to  state  the  necessary  rsquirements  for  this  type  of  systss 
for  Armor's  current  fleet  of  tanke.  Tha  changae  are  in  ths 
process  of  being  staffed  within  the  Armor  School,  and  once 
approved,  will  be  submitted  to  TRADOC  headquarters.  Ths  oost- 
benefit  of  providing  position  location  information  to  a  combat 
vehicle's  gunner  is  currsntly  under  investigation. 

e.  Comments.  Future  tsnke  (M1A2  and  Future  HBT)  will  have  a 
system  that  provides  both  vehicle  position  location  and  heading. 
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6-16.  Drivers  Thamal  Viawcr  (DTV) . 

a.  Observation!.  Many  drivers  wore  unable  to  effectively  see 
the  battlefield  under  low  light  or  no  light  conditions. 

b.  Disouselon. 

( 1 )  The  problens  centered  around  the  current  image 
intonslflers  used  by  the  drivers.  They  do  not  operate 
effectively  during  periods  of  no  light  or  low  light  conditione. 

(2)  The  image  intansifiers  also  are  a  problem  if  they  are 
exposed  to  too  much  light  such  as  city  lights  or  lights  mounted 
along  side  of  highways. 

c.  l.os8one  learned. 

(1)  Many  tines«  orevs  had  to  use  chamical  lights  placed 
along  side  of  convoy  routes  to  prevent  them  from  leaving  the 
road. 

(2)  If  a  vehicle  was  required  to  re-ooeupy  a  position  after 
returning  <ron  a  refueling  or  patrol  mission,  the  orsw  left  a 
light  source  of  some  kind  (flashlight,  chemical  light,  ato.)  at 
the  position. 

(3)  If  a  vehicle  crew  was  unable  to  see  clearly  enough  to 
navigate,  it  would  stop  and  take  up  a  defensiva  poaltion  until 
adequate  light  was  available. 

d.  Kccommondation.  K  DTV  be  installed  on  the  vehicle, 
n.  Comments.  The  DTV  is  on  the  current  l-N  list. 
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6-19.  M240  Kit. 

a.  Obsarvatlpna.  h  faw  raquaats  war#  raoalvad  for  a  ground 
mounting  Kit  for  tha  loadara  M240  machinagun  (MG)  which  la 
normally  mounted  on  top  of  tha  MBT. 

b.  Dlaoueaion. 

(1)  Soma  orava  felt  that  a  ground  mounting  kit  for  the  H240 
MG  would  bo  uaaful  if  tha  craw  had  to  dismount  from  tho  vehicle 
for  soma  raason  or  provida  local  saourity. 

(2)  xt  is  procadura  aocording  to  chaptar  12,  page  i2-3b,  PM 
17-12-1,  Tank  Combat  Tablas,  to  ramovo  tha  loadors  M240  and  two 
boxas  of  ammo  when  it  bacomas  naoassary  to  abandon  a  crippled 
tank. 

u.  Lansons  Lea  mod.  Nona, 
d.  Raoommandationa. 

(1)  In  order  to  make  tha  M240  more  affaotiva  while  being 
used  dismounted  from  tha  loaders  position,  a  kit  should  ba  added 
to  tho  vehicle  to  ground  mount  tha  machine  gun. 

(2)  Consideration  should  also  ba  given  to  mounting  tho  H24t) 
on  tha  vahiola  with  tha  gun  mount  kit  Installed.  This  will 
eliminate  tha  problem  of  where  to  store  tho  kit  plus  make  tho 
weapon  more  affective  since  tho  kit  comas  with  a  sight. 


a.  Comments.  Nona. 
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6-20.  DP7./JP8  On-board  smoke. 

.1,  oixiui vatiun.  commanders  likod  (he  on-hoaiil  iimoko  capalMlity 
and  would  have  proterred  DF2  to  Jet  A-1/JP8  lot  (hi.s  reason. 

b.  Oiscueslon.  At  the  onset  of  Dooert  Shield,  the  use  of  Jot 
A-l  fuel  (JP8  without  three  additives)  for  all  dlcoel -fueled 
vehicles  had  been  agreed  to  as  this  was  in  consonance  with  DOU 
nlrective  4140.43,  March  1988,  Fuel  Standardization.  However, 
due  to  actual  or  perceived  maintenance  problems  and  the 
requirement  of  armored  vehicles  to  have  the  capability  to 
generate  smoke  in  their  Vehicle  Engine  Exhaust  Smoke  Systems 
(VEESS) .  Plans  vers  formulated  in  Saptambar  1990,  to  provide 
diesel  fuel  to  applicable  vehiclam  and  equipment  in  lieu  of  Jet 
A-1  to  those  units  which  wanted  it.  The  lOlst  Abn  Div  (AA) ,  id 
ACR,  and  1st  Cav  Div  requested  Jet  A-l.  The  24th  inf  Div  (Mech), 
82d  Abn  Div,  and  Vllth  Corps  and  attachsd  units  requsstsd  DF2. 
There  was  no  known  battlefield  situation  in  Desert  Storm  where 
VEESS  emoke  pleyed  a  dacisive  role  or  was  used  to  a  large  degree. 

u.  Lesson(B)  Learned.  Combat  leadere  at  all  levele  are 
uni  nnv incod  that  JP8  is  a  drop-in  replaoemant  for  DP2. 

NainlcnancQ  concerns,  whether  actual  or  Imagined,  and  the  lai'k  uf 
un-board  emoke  combined  to  cauma  oommandera  to  abandon  the  single 
(uol  policy. 

(i.  i<(>comm«rided  or  ongoing  Action. 

(1)  Senior  Army  leadership  ham  already  determined  that  the 
HOD'S  single  fuel  policy  will  not  be  postponed  or  canceled.  Jet 
A-1/JP8  will  be  the  OCONUS  fuel  for  all  future  conflicts. 

(2)  TRADOC  and  Army  Materiel  Command  (AMC)  are  working  on  a 
plan  to  retrofit  current  VEESS-equlppad  vehicles  with  fog  oil 
roservoirs,  restoring  a  limited  on-boerd  smoke  capability  to  the 
Force  when  using  Jet  A-l/JPS.  As  of  1  September  1991,  the  plan 
awaits  DA  program  approval  and  funding.  The  VEESS  fix  has  been 
placed  on  the  Abrams  Materiel  Change  Management  (MCM)  priority 
list. 

('()  ASM  development  as-sumes  JP8  as  the  primary  vehicle  fuel 
•mil,  •!!!  it  rouult..  this  definioncy  will  not  affect  ASM. 
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6-21.  BFV  User  Rang*  Flndar  (LRF) . 

*.  Ob**rv*tion.  Install  an  intagrated  LRF  on  BFV  System  (Bl'VS). 

b.  Discuealon.  A  LRF  will  help  with  several  infantry  and 
cavalry  tasks.  These  include:  target  acquisition,  land 
navigation,  and  other  ranging  tasks  to  increase  probability  of 
first  round  hit  as  wall  as  ensuring  that  TOW  targets  are  not 
engaged  beyond  the  range  of  the  missile  guidance  components. 

c.  Lessons  Learned.  The  N2/M3  needs  a  LRF.  Tha  available  hand 
held  LRF  is  inadsquata. 

d.  Recommended  or  On-going  Action.  The  LRF  Ls  the  number  I 
priority  on  U.s,  Army  Infantry  School  (USAXS)  and  USAARMC  l*N 
list  for  BFVS  material  ohangas.  PM  Bradley  agrees  with  th* 
observation  and  proposes  to  incorporate  an  eye-safe  LRF  into  the 
Integrated  Sight  Unit  (18U) .  If  funding  can  be  made  available  in 
FY92  for  an  engineering  program,  then  PM  Bradley  estimates  that 
procurement  of  this  eye-safe  LRF  would  begin  FV96. 

Q .  Comments .  Nona . 
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6-22.  BKV  Cleaning  Wanda. 

a.  Obsarvatlon.  Bradley  orewa  had  no  **oleanin9  wanda**  to  clean 
out  air  filtera. 

b.  Disouaaion.  The  M2/M3  experienced  problems  similar  to  those 
of  the  Abrams  with  V-paoks  (engine  air  filters) ,  but  had  no 
clo.ining  wands  as  part  of  vahiole  BlI. 

c.  Lessons  Learned.  An  adequate  supply  of  clean  air  is 
essential  to  the  operation  of  rsoiprooal  engines,  clogged  air 
filters  need  constant  observation  and  cleaning  to  produce 
adequate  air  flow. 

d.  Recommended  or  On-going  Action.  The  PM  Bradley  does  not 
agree  with  the  above  statement.  An  assessment  team  from  PM 
Bradley  was  in  SWA  after  Desert  storm  and  Bradley  crews 
interviewed  stated  they  had  no  problems  with  air  cleaners.  The 
air  cloaners  did  get  restricted,  but  not  with  the  frequency  of 
the  Abrams.  When  the  air  cleaners  needed  cleaning,  the  crews 
used  the  Abrams  wands.  Also  one  of  the  main  problems  experienced 
an  Abrams  was  when  the  light  came  on  for  cleaning  air  .olaanars, 
the  V-paoks  were  so  heavy  and  dirty  they  were  difficult  to 
maintain.  Bradley  did  not  have  that  problem.  An  air  wand  (or 

(; loaning  v-packs  on  a  Bradlny  would  be  a  nlce-to-have  Item,  but 
the  cost  considerations  for  adding  an  air  compressor  are  not 
justified. 


Q.  Comments.  None. 
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6-23.  BPV  R«v«r«*  Gear  Parformanca. 

a.  obaarvation.  Slow  ravaraa  gaar  parforaanoa. 

b.  Discuaaion.  Cravs  wara  plaaaad  with  tha  600  hp  povar  plant 
and  ita  tranaaiaaion)  howavar,  coaaandara  would  Ilka  to  hiva 
ravaraa  gaar  parformanca  alallar  to  that  on  tha  hbraaa. 

^^.c.  Laaaona  Laarnad.  Praaant  drlva  train  ravaraa  ayataa  la 
'adaquata,  howavar,  it  could  ba  improvad. 

d.  Recowaandad  or  On-golnq  Action.  PM  Bradlay  la  awara  of  this 
obaervation.  Currant  raporta  from  tha  fiald  do  not  appaar  to  he 
sufficiant  to  aupport  any  action  at  thla  tima.  A  fix  to  tneraaae 
rovaraa  opaad  would  ba  ooatly;  howavar,  tha  contractor  la  looking 
into  tha  prograaaatioa  and  coat  to  Inoraaaa  tha  ravaraa  apaad  on 
tha  am  to  20MPH.  Until  that  data  la  avallabla,  PM  Bradlay  will 
ba  unabla  to  racoamond  a  aolutlon.  USAIS  and  USAARNC  atata  that 
this  itaa  would  hava  a  vary  low  priority  on  tha  matarlal  changa 
raquast  list,  and  in  viaw  of  the  fact  that  fawar  funda  arn 
availabiia  over  tha  naxt  faw  years,  thla  would  oauaa  Ita  priority 
to  be  at  the  unfunded  priority  level. 


a.  conmanta.  Nona. 
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BPV  Engine  Exhaust. 

A.  observation.  Poor  angino  exhaust  design. 

b.  Disouesion.  The  currant  location  of  the  Bradley's  oxhauut 
blows  directly  into  the  Bradley  Commander's  face  which  causes  him 
to  be  nauseated.  Additionally,  if  the  wind  is  blowing  across  the 
vehicle,  the  heat  will  wash  out  the  ISU. 

c.  Lessons  Learned.  BFVS  engine  exhaust  location  causes  saloty 
and  health  problems. 

d.  Recommended  or  on-going  action.  PM  Bradley  agrees  that  this 
is  a  problem  on  A2  Bradleys  and  has  initiated  action  with  the 
contractor  to  redesign  the  exhaust  outlet  to  preclude  this 
problem.  Fielded  BFVS  will  require  a  modification  kit  to  change 
to  the  new  design. 

e.  Comments.  The  new  design  should  consider  installation  of  the 
now  armor  tile,  the  swim  barrier  as  wall  as  heat  and  infrared 
niqnatures. 


6‘‘2&.  BFV  Load  Plana. 

a.  Obaarvation.  Praaant  load  plan  on  BFVS  isn't  baing  followed. 

b.  DlBCuaalon.  Praaant  load  plan  on  BPVS  doaan't  taka  in 
account  that  orawa  liva  in  tha  vahiola  as  wall  as  fight  fron  it. 
Stowage  all  around  ahould  ba  inprovad.  Thara  is  not  anough 
internal  spaoa  for  aithar  a  nina-san  Infantry  squad  or  a  fiva  man 
Scout  squad'a  gear.  Likewise,  craws  jury«riggod  aquipsant  tie 
downs  to  stow  gear  axtarnally.  Tha  seating  naads  to  ba  reworked, 
and  the  plan  should  reflect  a  balance  between  worst  case  and 
METT-T  conditions. 

c.  Lessons  Learned.  Present  BFVS  load  plans  are  inadequate, 
craws  tend  to  sake  their  own. 

d.  Raoonsended  or  On-going  Action.  TRADOC  staffed  and  initiated 
a  field  study  on  re-stowage  with  PM  Bradley  support  and 
participation.  The  results  of  this  study  will  be  briefed  for 
approval.  Once  approved,  tha  changes  will  be  incorporated  into  a 
re ‘Stowage  design  effort  at  the  contraotor  plant.  Given  new 
Research  ft  Development  funding  being  available  in  PVSS,  tha 
changes  would  be  in  FY96  production  vehicles  and  available  as  a 
retrofit  kit  in  FYV?. 

e.  Consents.  Some  ideas/ cosnents  received  fron  the  field  were; 
Bench  type  aeatu,  additional  aamunition  ready  boxes,  AT-4  stowage 
area,  reworked  rear  external  box  stowage,  and  loops  nade 
available  outside  vehicle  for  external  stowage.  EquLpnent  and 
excess  supplies  tended  to  block  driver's  passageway. 
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6-?r).  DFV  Engine  Accese  Door. 

a.  obuorvation.  Poor  BFVS  A2  engine  access  door  design. 

b.  DisGuseion.  There  is  a  mechanical  pump  which  the  operator 
uses  to  raise  the  present  engine  compartment  access  door.  Once 
broken,  performance  of  operator  level  maintenance  becomes 
extremely  difficult  and  poses  serious  nafety  problems.  This  also 
contributes  to  excessive  vehicle  "down  time". 

r 

c.  Lessons  Learned.  BFVS  A2  engine  compartment  access  door 
pumps  are  unsatisfactory.  Initial  reports  show  up  to  a  SOt 
failure  rate. 

d.  Recommended  or  On-going  Action.  PK  Bradley  is  working  a  fix 
to  engine  access  door  pumps  through  design  of  a  new  system  to 
raise  the  engine  access  door.  When  a  successful  design  has  boon 
completed,  plans  are  to  retrofit  this  design  into  the  field. 

o.  ('ommonts.  None. 
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6-27.  BFV  optics. 

a.  Observation.  Less  than  adequate  Scout  vehicle  optics. 

‘to.  Discussion.  Scouts  need  to  have  superior  vision  capabilities 
at  all  tines  Cor  reconnaissance «  target  acquisition,  and 
identification.  (M1A2  level  at  least) . 

c.  Lessons  Learned.  Scout  vehicle  optica  nust  inprove.  Xn 
many  cases  the  surveillance  equipment  of  the  Scout  platoon  could 
not  out  range  eyatems  in  battalion  formations. 

d.  Recommended  or  On-going  Action.  Presently  there  are  two 
on-going  programs:  First,  the  Tow  Sight  improvement  Program 
(TSIP) ,  if  funded  would  solve  the  optics  problem.  Second  is  the 
Scout  Optics  Program,  which  is  presently  developing  requirements 
for  better  optics  capabilities  for  Scout  vehicles.  This  program 
Is  also  currently  unfunded. 

0.  comments.  .Some  commanders  cosmsntsd  on  increasing  the 
inteojratod  sight  unit  magnif ice/Uon  to  that  of  14X  or  mors,  and 
adding  AN/GVS-5»  with  AN/TAS-6fi  to  scouts.  The  AN/TAS-6  and 
AN/CVH-b  are  currontly  authorized  in  scout  platoons,  but  have  not 
been  acquired  in  sufficient  numbers  to  fill  the  authorisations. 
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6-28.  M577  Command  Post  Vshicle  (CPV) . 


a.  Observotion.  Th«  N113/M577  family  of  vshicles  was  unable  to 
keep  pace  during  maneuver  operations  with  the  M2/3  and  MlAl  fleet 
of  vehicles.  Also,  space  was  extremely  limited  on  the  H577. 

b.  Discussion.  The  Introduction  of  the  Ml  and  M3  series  of 
vehicles  Into  the  Armor  force  created  a  significant  disparity  In 
terms  of  mobility  and  speed  between  the  new  vehicles  and  the 
other  family  of  vehicles  that  typically  are  used  in  combat 
support  or  service  support  roles  in  Armor  and  Cavalry  units. 

While  Improvements  In  mobility  and  speed  have  been  made  in 
limited  numbers  to  the  Mli3,  the  same  cannot  be  said  of  the  M!>77. 
Potential  solutions  to  this  problem  lie  In  either  improvements  to 
the  power  train  of  the  M577  or  Identif ioatlon  of  a  more  mobile 
system  that  will  provide  the  samei  or  better,  space  requirements 
of  the  current  HS77  Command  Post  Vehlola. 

b.  Lesson (s)  Learned.  Feedback  from  soldiers  who  had  to  operate 
out  of  the  MS77  during  Desert  Shleld/Daeart  Storm  indicates  that 
the  N577  is  somewhat  limited  In  terms  of  apace.  Much  of  this  can 
be  attributed  to  the  fact  that  M577  crews  were  required  to 
perform  their  functions  primarily  on  the  move  due  to  their 
inability  to  keep  up  with  the  vehicles  that  they  were  required  to 
support.  As  the  M577  crews  were  constantly  on  the  move  in  order 
to  maintain  the  pace  of  Ml  tank  unit's  movements,  much  of  thn 
automated  command  and  control  equipment  that  had  recently  been 
fielded  had  to  stay  in  tha  MS77.  Thla  compounded  the  already 
recognized  specs  limitations  of  the  M577.  Additionally,  because 
the  M577  is  a  member  of  a  much  oldar  family  of  vehloles,  its 
power  train  makes  it  significantly  less  able  to  keep  up  with  the 
Ml  and  M3  family  of  vahioles.  This  observation  becomes  much  more 
apparent  over  relatively  flat  terrain. 

d.  Recommended  or  Ongoing  Action.  The  MS77  CPV  is  scheduled  to 
go  through  a  system  conversion  to  the  XM1068  Standard  Integrated 
Command  Poet  System  (SICPS).  Improvements  to  the  current  Mb77 
will  include  more  adequate  racke  and  shelving  for  automation  and 
electronic  hardware,  improved  auxiliary  power  unit,  a  power /data 
distribution  system,  improved  operator  seating,  and  a  powered 
extendable  antenna  mast.  The  XM1068  is  scheduled  to  go  through 
technical  testing  in  September  1991  and  is  scheduled  for  delivery 
to  tho  field  starting  in  40Fy93.  USAARMC  is  currently 
invijstigating  the  possibility  of  the  M577A3  as  an  interim 
solution  to  the  eventual  fielding  of  the  ASM  Future  Command  and 
Control  Vehicle  (FC2V).  Vehicle  performance  of  the  H577A3  would 
be  enhanced  by  the  addition  of  a  "rise"  275  bhp,  turbocharged 
engine  and  4-8peed  hydrostatic  transmission.  The  DCD,  USAARMC, 
is  also  investigating  other  possible  candidate  systems  (USMC  LAV, 
BMY'b  MLRS  chassis,  etc.)  that  could  provide  a  midterm  solution 
to  tho  current  need  for  an  enhanced  oomaand  post  vehicle  for 
Armor  and  Cavalry  units. 
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6-29.  Fire  Support  Officer  -  Tank  Company  Commander  Collocation. 

a.  Observation,  soma  units  during  Desert  Shield/Desert  Storm 
experimented  with  putting  the  Company  and/or  Battalion  Fire 
Support  Officers  (FSO)  in  the  ooanandar'a  tank.  Thia 
significantly  degraded  the  communication  oapabilitice  of  both  the 
commander  and  the  FSO. 

b.  Discussion.  The  Combined  Xrms  command  (CKC) ,  in  conjunction 
with  the  hrraor,  Field  Artillery,  and  Infantry  Schools,  has  been 
invest i9ating  the  ool location  of  FSOs  in  command  vehicles  for  the 
last  11  months.  Both  the  Armor  and  Infantry  Schools  have 
provided  CAC  with  operational  conoepta  for  FSO-Commander 
collocation  in  the  commander's  vuhlole.  Evaluation  of  the 
concept  was  to  taka  place  at  the  National  Training  center  (NTC) 

In  July  1991,  but  was  delayed  dua  to  reviaion  of  the  PORSCOM  unit 

■'  NTC  rotation  schedule  mandatad  by  Desert  Shield/Desert  Storm. 

c.  toHooii(8)  lioarned.  Many  units  experimented  with  FSO- 
comnandor  collocation  during  Desert  Shield/Desert  Stors.  The 
nuijtn  hy  ot  commcntu  Iron  cummondors  in  the  field  indicate  a 
univorfidl  dislike  for  collocating  FSOs  with  Armor  unit  cosmandern 
in  their  command  tank.  The  primary  raason  cited  for  dimllke  uf 
the  concept  is  tho  difficulty  involvsd  in  sstablishing  ths 
necessary  communications  suits  for  the  PSD  and  commander  to  have 
secure,  dual  net  radio  communication'....  Commandart  that  did  cote 
out  favorably  for  collocation  did  so  based  on  the  need  to  provide 
enhanced  mobUity  and  protection  for  the  FSO,  eomething  that  the 
FXST-V  does  not  adequately  provide.  Meny  oommandere  stated  that 
they  prefer  that  their  FSO  have  the  capability  to  maneuver 
independently  on  the  battlefield  end  not  be  forced  to  oollocato 
with  the  commander  due  to  mobility  and/or  survivability 
oonsiderationa.  In  their  commente,  oosmandere  stated  that 
collocation  should  be  based  on  the  absolute  need  for  the 
ooamander  and  FSO  to  maintain  faoe-to-fece  interaction,  this 
being  driven  by  the  factors  of  HETT-T. 

d.  Rscoasended  or  Ongoing  action.  The  DCD,  USXARNC,  is 
currently  invent igating  Improvements  that  can  be  made  to  tho  Nt 
tank'f.!  cumraun iuiif. ions  layout  in  order  to  establish  a 
communicatioiit;/ Intnruom  configuration  that  will  reduce 

c‘li>rt  romaqnot  ic  interfersneu  and  antenna  signature  while 
providing  the  communicationc  necessary  Cor  the  commander  and  FSO 
to  perform  thoir  C2  functions  from  the  same  vehicle. 

Additionally,  the  C4  Branch,  DCD,  la  in  the  proceae  of 
investigating  the  Narine  Corps  concept  and  requirements  for  a 
Forward  Obsorvnr/ Forward  Air  Controller  (FO/PAC)  coaaunioatione 
Muite  for  the  MlAi  tank.  An  information  package  on  the  FO/FAC 
communications  suite  io  currently  being  assembled  for  release  to 
CAC,  as  woil  no  the  Field  Artillery  and  Infantry  Schools  in  order 
to  solicit  their  input  as  to  the  merit  of  tho  PO/FAC  auite  for 
collocation  of  FSO  and  commandor. 
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6-10.  MBS  Design. 

a.  observation.  Operation  Desert  fJhieid/Storm  reconfirmed 
previously  identified  shortcomings  that  the  M8BA1  has  inadequato 
power,  weight,  braking  ability,  and  steering  control  to  safely 
recover  Abrase  tanks. 

b.  Discussion. 

(1)  The  MaaAl  could  not  keep  up  with  Ml  and  M2/1  formations 
moving  tactically  across  the  desert. 

(2)  The  MSSAl  could  not  tow  the  MlAl  -  lacked  power,  speed, 
weight,  and  braking  capability. 

(3)  The  M88A1  experienctd  low  operational  readiness  rates. 
Many  H88A18  were  deployed  to  Southwest  Asia  in  a  low  state  of 
readiness.  Due  to  the  relatively  low  density  of  MSS  common 
systems  now  in  the  fleet  and  the  low  relative  priority  for 
shipping  repair  parts  and  ma  jor  and  items  to  support  N88A18  vis- 
a-vis  MlAls,  M88A1,  readinas  i  never  did  get  up  to  acceptable 
levels.  Rsoovery  of  68  (plus)  ton  MlAls  la  simply  too  great  a 
task  for  the  S6-ton  M88A1.  Poor  design  of  the  air  induction 
system,  coupled  with  poor  pr<$ventive  maintenance  praotioee,  lead 
to  massive  engine  fallursa  due  to  duet  ingestion  end  operation  in 
tho  harsh  desert  environment.  Reoovsries  also  covered  extremely 
vast  distances,  possibly  due  to  the  unique  nature  of  this 
particular  conflict,  which  were  far  in  axoaas  of  tho  anticipated 
recovery  mission  profile,  (back  of  an  acoaptable  MET  capability 
may  also  have  contributad  tc  the  long  diatance  towing 
requirement. ) 

c.  Lesson (s)  Learned. 

(1)  Materiel  Investment  (acquisition/conversion)  in  an 
improved  recovery  (primarilv  towing)  capability  to  support  the 
Abrams  fleet  is  required. 

(2)  The  Operational  Mo<ta  Summary/Mission  Profile  for  future 
recovery  vehicles  should  be  re-evaluated  (primarily  towing 
distances)  in  light  of  Dess  t  Shield/Storm  experience  and  Air 
Land  Operations  maintenance  concepts. 

(  ))  Acquisition  of  a  capable  HET  system  must  continue.  HETS 
must  be  made  available  at  the  Forward  Support  Battalion  level  to 
contribute  to  the  long-distance  recovery/evacuation  mission. 

d.  Kecommended  or  Ongoing  Action. 

(1)  Establish  a  viable,  funded  Improved  Recovery  Vehicle 
(tRV)  (M88A1  Plus)  Program. 
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(5,  R.PUC.  ..cb  «m  with  .n  «v  ib  .11  Abr...  .bulppbd 
organizations! 


(3)  support  continusd  dsvslopsont,  production,  and  fislding 
of  HETS. 


(4)  support  prograimsd  PV  92  Rocovsry  Vahids  Raquiraaants 
and  Taohnoloqy  Baao  Study. 


ComMants.  Nona. 


V 
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6-n.  Positive  Conbat  Identification. 

a.  observation.  A  number  of  U.s.  casualties  during  Operation 
Desert  Shield/Storn  were  caused  by  friendly  fire.  This  fact  has 
highlighted  many  deficiencies  in  AirLand  Operations  in  regards  to 
situational  awareness  and  combat  vehicle  identification. 

b.  Discussion. 

(1)  The  majority  of  the  friendly  fire  incidents  were 
directly  contributed  to  the  combination  of  poor  visibility, 
battlefield  confusion,  and  lack  of  coordination  between  air  and 
ground  elements.  Additional lyi  the  friendly  fire  incidents 
highlighted  the  urgency  for  battlefield  navigation  systems, 
improved  optical  sighting  devices,  and  intra-vahicular 
communication  capabilities. 

{'/)  This  issue  resurfaced  efforts  to  design  and  field  combat 
identification  devices  which  will  provide  the  sighting  vshicle 
with  the  capability  to  positivOly  identify  the  target  as  friend, 
enemy,  or  neutral /noncoabatant. 

c.  Lessons  Learned. 

(1)  The  threat  of  friendly  casualties  from  friendly  fire 
does  have  a  significant  impact  on  mission  affaotlvensss  and 
mi  HU  ion  accomplishment. 

(?)  Our  combat  systems  have  the  technology  to  acquire  and 
kill  targets  at  ranges  which  exceed  our  capability  to  positively 
identify  the  targets. 

(1)  Battlefield  navigation  systems  are  a  must  on  the 
battlefield  and  in  many  cases  prevented  additional  friendly  fire 
incidents.  Elements  of  ground  unite  often  got  out  in  front  of 
other  troops  making  them  very  vulnerable  to  attacks  by  friendly 
air/gtound  platforms. 

(4)  The  nearly  featureless  terrain  of  the  desert  created 
problems  in  direct  fire  engagement  sonea  and  close  air  support 
miHH ions. 

('))  Our  training  must  be  realistic  to  the  anticipated 
wart Lmo  operations,  our  gi ound  troops  were  acquiring  targets  at 
double  the  ranges  they  acquired  targets  in  gunnery  training.  Our 
ground  offensive  troops  moved  faster  and  further  than  trained  to 
do. 


d.  Recommended  or  Ongoing  Actions. 

(1)  A  joint  service  task  force  has  been  formed  by  direction 
of  the  Vice  Chief  of  Staff  of  the  Army  (VCSA)  which  la 
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extraordinarily  nanaqed  by  a  Joint  Service  General  Officer 
Steering  Connittee  (GOSC) .  The  task  force  ie  suppose  to 
recoasend  solutions  to  protect  against  friandly  fire  incidonts. 
The  solutions  go  across  all  elenents  of  Doctrine ,  Training, 
Leadership  and  Organisational  Developeent,  and  Materiel  (DTLON). 

(a)  Quick-fix  solutions  which  are  ''strap  on"  to  current 
combat  systems  are  being  fielded  immediately. 

e .  Comments . 

(1)  Battlefield  navigation  and  enhancements  to  current  optic 
devices  in  improving  resolution  and  magnification  are  essential 
in  protecting  soldiers  against  friendly  fire. 

(2)  Friendly  casualties  resulting  from  friendly  fire  will 
always  be  present  in  war.  It  is  imperative  that  leaders  at  all 
levelB  take  into  account  the  tremendous  impact  that  the  incidents 
have  on  the  mission  at  hand  and  the  outcome  of  the  war. 

(3)  Friendly  fire  incidents  can  and  must  be  minimised  at  all 
costs.  There  are  many  ways  available  with  today's  technology  to 
significantly  reduce  the  probability  of  friendly  fire  casualties. 


FOR  OfFICiAL  USE  ONLY 


6-13.  BFV  Countarmlnt  Equlpn«nt. 

A.  observation.  The  M2/M3  needs  the  capability  to  perform 
limited  breaching  and  self  extraction  operations  particularly 
from  surface  laid  or  scatterable  minefields.  This  would  prevent 
them  from  being  fixed  in  place  and  destroyed  by  other  fires. 

b.  Disousslon.  The  M2/M3  proved  to  be  extremely  lethal  and 
mobile  weapon  systevs.  However,  in  order  to  preserve  their 
mobility  and  oapsbllity  to  Influence  the  battlefield,  they  need 
an  organio  aapability  for  limited  breaching  and  self  extrsotion 
operations  from  surface  laid  and  scatterable  minefields.  Their 
speed  and  mobility  far  exceed  that  of  the  limited  countermine 
equipment  available  and  make  them  more  susceptible  to  being  fixed 
in  place  by  hasty  minefields  and  then  easily  destroyed  by  other 
fires. 

c.  Lesson (s)  Learned. 

(1)  Nines  are  increasingly  becoming  more  deadly,  available, 
and  the  weapon  of  choice  for  many  battlefield  applications. 

(2)  Employment  methods  for  mlnee/mlnefields  have  become 
extremely  fast  and  efficient. 

(3)  Mines/minefields  can  effectively  destroy,  stop,  or  slow 
friendly  forces  that  have  no  countermine  capability  and  allow  the 
enemy  to  control  the  battlefield  to  his  advantage. 

d.  Recommended  or  ongoing  action.  The  DCD,  USAARMC,  is 
currently  preparing  a  Materiel  Need  Statement  (NNS)  to  develop  a 
lightweight  mine  plow  for  use  on  the  armored  family  of  vehicles. 
This  would  give  all  units  e  limited  breaching/ self  extraction 
capability  and  greatly  enhance  their  battlefield  nobility  and 
ourvivability. 

e.  Comments.  None. 
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6*-33.  Comnuni  cat  Iona  Syatana  for  Armor  and  Cavalry. 

a.  obsarvation.  conununications  aysteas  auat  ba  Improved. 
XHiproveaenta  are  needed  in  FM  radioSf  eapeoially  in  reliability. 

b.  Diaoueaion.  The  aajority  of  tactical  unite  that  deployed  in 
aupport  of  Deaart  Stora/Deaert  Shield  were  equipped  with  the 
AN/VRC-12  aeriee  of  radios  for  PM  coamunlcatlone.  The  fieldinq 
of  the  8INC0ARS  family  of  radios  has  been  llaited  to  very  few  of 
the  units  that  were  required  to  deploy.  Aray  forces  in  Korea  and 
WESTCOM«  aa  well  as  aone  units  in  the  Sth  Mechanized  Division  and 
the  ist  Cavalry  Division^  have  been  fielded  with  the  SINCGARS. 
Fielding  to  other  Force  Package  i  units  of  the  Kull^Scale 
Production  Integrated  CON.SEC  version  of  SINCCAHS  will  start  in 
iQFY91  and  be  complete  by  4QFyg8. 

Q.  Lesson (a)  Learned.  COBUsents  from  soldiers  who  participated 
in  Desert  Shield/Oesert  Store  indJLoate  the  reliability  of  the 
AN/VRColl  aeries  of  radios  was  extremely  poor.  The  VRC'>12  soriea 
radios  were  extremely  auaeeptible  to  heat  and  sand.  Those  units 
that  deployed  with  the  SINCQARS  radio  ware  inprassad  with  the 
duriibillty  of  tho  radio.  Reports  from  the  field  indicate  that 
the  iiyutem  exporiencod  appi.oxim>itely  7,000  hours  mean-time' 
bnt.woon-falluro  compared  to  the  200-300  hours  dsmonstrated  by  tho 
VHC-u  ueriee.  Additionally,  SINCGARS  used  at  retransmission 
sites  provided  approximately  30  percent  increased  range 
capability  over  the  VRC-12  aeries  radios. 

d,  Recommanded  or  Ongoing  Action.  Fialdinq  of  tha  SZHCQARS  is 
progressing  with  no  dslsys  anticipated.  No  additional  funding 
has  been  provided  in  order  to  aooalerate  tha  flalding  schedule. 
The  DCD,  USAARNC,  is  currently  working  with  the  Signel  School  on 
the  requirements  for  e  hand  held  version  of  tho  SZNCGAR8  for 
Armor  and  Cavalry  units.  USAARNC  rooommandationm  for  desirad 
usar  improvamsnts  and  oparational  oapabilltiam  for  tha  SINCGARS 
ICON  radio  have  also  been  provided  to  the  Signal  school  am  well. 

e.  Commentm.  None. 
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6-34.  Antenna  Masta  Cor  Armor  and  Cavalry. 

a.  observation,  command  Posts  (CPs)  need  a  lonq  range  antenna 
mast  such  as  the  Quick  Ermot  Antenna  Mast  (QEAM)  which  enhances 
operational  oapabilitlaa  and  mobility. 

b.  Diacuasion.  The  QBAM  is  a  non-developmantal  item  (NDZ)  which 
enoompaaaaa  a  family  of  four  maats,  one  of  which  is  the  lO-meter 
mast.  The  lO-meter  mast  is  aohaduled  to  replace  the  RC-asa  and 
OE-254  antennaa  in  Armor  and  Cavalry  units.  QEAM  provides  high 
mobility  with  a  quick  aract/ratraot  time  of  2-5  minutes,  has 
stronger  meat  sect ions,  can  be  vehicle  mounted,  and  is  used  with 
SINCGARS  radios.  The  QEAM  has  an  approved  Required  Operational 
Capability  (ROC)  and  has  received  a  great  deal  of  attention  from 
the  Armor  Branch;  however ,  it  ia  currently  unfunded. 

c.  liOHson(s)  lioarned.  During  Desert  Shield/Desort  Storm 
operations,  feedback  from  conmsnd  and  control  elements  Indic^atod 
that  the  RC-292  antenna  mast  impeded  CP  mobility.  Although  an 
improvement  to  the  RC-292,  the  OE-2S4  antenna  ia  also  slow  to 
erect,  creating  mobility  problems.  Additionally,  the  RC-292/OE- 
254  are  non-standard  (eaon  system  has  a  unique  antenna  mast  with 
accompanying  logiatioal/training  support  needs) ,  are  insufficient 
in  number,  have  mast  aeotiona  that  snap  eaaily,  cannot  be 
vehicular  mounted,  and  reduce  C3  from  displacement  to 
omplacement.  Current  emplaoement  times  for  the  KC-a92/OE-254  are 
10-15  minutes. 

d.  Recommended  or  Ongoing  Action.  As  an  interim  solution, 
pending  acquisition  of  QIAM,  USARBUR  developed  and  fielded  its 
own  10-meter  mast.  The  USAREUR  10  meter  mast  (UTMH)  was  used 
effectively  during  Desert  Shield/ Desert  Storm  operations.  UTMM 
is  highly  mobile  and  offers  some  of  the  same  advantages  as  QEAM. 
The  Armor  School  is  considering  a  recommendation  to 
Communications-Eleotronios  Command  (CBCOM)  to  type  classify  the 
UTMH  which  would  enable  units  to  procure  it  through  normal  supply 
channels.  This  would  provide  a  near  term  solution  for  a  mobile 
iO-moter  mast  in  Armor  and  Cavalry  units.  The  H57y  is  scheduled 
to  go  through  a  system  conversion  to  XM1068  Standard  Integrated 
Command  Post  System  (SICPS) .  The  SICPS  is  equipped  with  a 
vehicle-mounted  antenna  (AB  903)  similar  to  QBAM.  The  SICPS  AB 
903  antenna  can  be  erected/ retracted  in  2  to  5  minutes  and  is 
hand-cranked.  The  SICPS  ii  scheduled  for  fielding  in  4QPy93. 
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6-35.  Tranawltting  Hard  Copy  Ordara. 

a.  Obaarvation.  An  atfaotlva  maana  of  producing  and 
trananitting  hard  copy  ordart  ia  praaantly  not  avallabla  to  the 
armor  brigade  and  below  eommandara. 

b.  Oiaouaa'ion.  Brigade  and  below  command  poeta  were  not  able  to 
adaguataly  copy  miaaion  ordara  and  trananit  theaa  ordara  to 
aubordlnata  unite.  The  inability  to  trananit  hard  copy  ordara  in 
a  timely  manner  waa  a  problem  idantifiod  during  Daaart 
Shiald/Daaart  storm.  The  partially  fielded  Maneuver  Control 
Syatem  (MCS)  with  aoftware  10.03  did  not  produce  the  neeeaaary 
outputa  deairad  by  the  maneuver  oommandera.  NDI  copiera  provided 
tome  copying  capabilitiea  but  the  copiera  evailabio  wore  not 
ruggediaed  for  the  field  environment  and  not  easily  moved  during 
a  fast  paced  Hattie. 

c.  LeBaon(a)  Learned.  Feedback  from  Dmaert  Shield/Deaert  Storm 
Indloatea  that  a  better  software  paokace  for  MCS  ia  needad.  HCS 
waa  tragi Iti  bulky,  and  a  labor  intenslva  ayatam.  It  tailed  to 
produce  the  needed  outputa.  NDI  copiera  takan  to  tha  flald  were 
not  the  total  aolution  to  hard  copy  production  requiraments. 

d.  Raoomnended  or  ongoing  action.  The  NC8  ia  being  upgraded 
with  a  varaion  11. 0  aoftware  package.  Thia  aoftware  upgrade  will 

?rovide  enhanced  deoiaion  graphioa,  aituation  mapa  with  overlaya, 
ntelllqence  eummarlaa,  appraisal  maps,  ato,  The  aoftware 
imiiruvomenta  package  la  projected  to  be  available  starting  in 
Tha  beat  near  term  solution  to  tha  subject  observation 
is  a  mis  of  NOl  oopiara  and  tha  AN/UXC  7  tactical  digital 
facslmila  aat.  This  mix  will  provide  tha  taetioaY  ooasiandar  with 
a  means  to  copy  and  transmit  hard  copy  massagaa  or  oopiad 
ovarlaya  ovar  combat  net  radios  or  the  Amy  Taotioel 
Comaunioationa  syates.  Tha  buret  tranraiseion  Caature  of  the 
facsimile  allows  a  ona  paga  aaasaga  to  ba  tranaalttad  in  under  aS 
aaconds.  To  be  an  effective  alternative,  faaaiaile  seta  need  to 
be  fielded  to  at  least  the  company  lave!  with  feoaimile  sets  and 
oopiara  available  at  battalion  and  highar.  Tha  DCD,  C4  Branch, 
will  Investigate  the  feaaibility  of  fielding  aeta  at  tha 
oompany/troop  laval  In  ordsr  to  apaad  tha  prooaas  of  transmitting 
hard  copy  ordara  and  paper  graphics  to  tha  lowaat  eenalon  of 
combat  command  and  control.  A  mid-tam  aolution  to  thia  problem 
liea  in  the  N1A2  equipped  with  the  Combat  Vehiole  Cosmand  and 
Control  System.  Thia  aystam  allows  the  commander  at  ell  levels 
of  tactical  C2  (battalion  and  below)  to  send  and  display  combat 
graphica  using  digital  transmlaaions  ovar  combat  nat  radio.  The 
Haltnlion  Ami  nc'low  Command  and  Control  (B2C2)  Program  will 
providci  tho  nocrrii.iry  hitorfai'c  with  the  MCS  nt  battalion  level, 
thereby  linking  the  uapiibilitieu  of  tactical,  manauvur -oriented 
nystnma  within  the  maneuver  task  force. 
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Comments*  None. 
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6-36.  Clothing  and  Equipment. 

a.  Observation.  Many  units  had  unfavorable  comments  concerning 
various  aspects  of  the  uniform  and  personal  equipment. 

b.  Disouasion.  While  the  Combat  Vehicle  Crewman's  Uniform 
System  (CVCUS)  has  been  well  received,  numerous  problsms 
concerning  the  uniform  end  other  equipment  were  revealed  during 
Operation  Deaert  Shleld/Btorm.  Although  the  CVCUS  ia  a  complate 
aystem,  items  need  to  be  addressed  on  an  individual  basis,  in 
addition,  review  and  revision  of  Clothing  Bag  and  OCIE  is 
necessary  to  ellminata  non-essential  itams  that  place  a  burden  on 
the  individual  soldier  and  conaume  oritioal  storage  space  on 
combat  vehiolee. 

c.  Lesson (a)  Learned. 

(1)  Troops  deployed  with  only  one  or  two  sets  of  the  CVCUS. 
There  was  no  laundry  aerviou  nor  was  there  any  means  to  mend, 
repair,  or  direct  exohenge.  Stitching  in  the  seat  came  loose 
early  on. 

(2)  The  microollmate  cooling  vest  was  bulky  and  chaffed, 
especially  around  the  neck. 

(3)  The  Battledraes  Chemical  overgarment  must  be  worn  over 
the  cve  uniform.  This  cauaas  heat  stress  and  reduces  the  flame- 
retardant  benefits  of  the  Nomex  cvc. 

(4)  The  Balaclava  ia  too  bulky  and  uncomfortable  to  be  worn 
under  tho  CVC  helmet. 

(5)  Armor  crewmen  cannot  wear  l.oad  Bearing  Equipment  (LBE) 
whllo  on  the  tank.  The  Survival  Vest  <SRV-21P)  has  been 
designated  as  the  appropriate  replacement  but  the  CTA  does  not 
authorize  it  for  wear. 

(6)  The  Ballistic  Lastr  Eye  Protection  (BLEP)  goggles  do  not 
interface  well  with  fire  controls  or  ths  CVC  helmet,  sun,  wind, 
and  dust  gogglo  laser  protective  inaarta  were  not  generally 
available. 

(7)  There  are  no  desert  tanker  boots.  Thti  canvas  deaert 
boot  worn  by  the  Infantry  .s  flammable  and  provides  no  protection 
for  the  tanker. 

(8)  There  are  too  man'  items  that  the  Armor  crewman  must 
wear  or  carry,  The  anaembie  musl  be  simplified  as  has  been  done 
for  the  infantry.  The  Extanded  Cold  Weather  Clothing  System 
(ECWC.S)  (GORETEX  rain  system)  is  an  example. 


(9)  We  need  a  means  for  personal  hygiene  in  the  desert  such 
as  portable  showers. 

(10)  Habitability  of  Amor  vahiolea  auat  bo  improved.  A 
saana  to  slaap  both  on  or  off  the  vehicle  is  naeded.  A  aaans  to 
heat  cations  or  water  on  the  vehicle  is  required. 

(11)  Thera  is  inauffioient  room  to  carry  avarything  on  the 
tank.  Basidea  reducing  the  items  to  be  carried,  a  means  to  store 
equipment  and  atill  be  aooesslble  is  required. 

d.  Reoomsended  or  Ongoing  Action. 

(1)  The  U8AARMC  has  developed  an  action  plan  to  deal  with 
the  above  probless/ facts  and  will  iapleaent  baaed  on  a 
prioritised  lint  known  as  the  Armor  Crewman  Hodarnisatlon  Plan. 
Specific  actions  in  the  improvoment  of  clothing  and  equipment  for 
the  armored  crewman  can  be  found  in  Appendix  A. 

(2)  Recommended  changes  to  the  Clothing  Bag  and  OCXS  issue 
has  been  provided  to  TSM-Soldier.  The  ultimate  goal  of  this 
action  is  the  establishment  of  a  NOS  specific  issue  of  clothing/ 
equipaant  to  the  soldier. 

(3)  coamenta  ooncerning  the  balaclava,  portable  showars,  and 
bustle  racks  cover  are  new  iaaues.  Action  will  be  taken  to 
resolve  these  oonoerns. 
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6-17.  Vehicle  Filtering  Syfetems. 

a.  Observation.  Vehicle  filtering  eystems  and  air  Mitering 
systers  (Hi). 

b.  Discussion.  Air,  fuel,  and  .>1)  filters  regulre  more  daily 
servicing  in  the  desert.  Aitoient  air  that  appears  clean  is 
actually  laden  with  fine  dust,  even  on  a  clear  day.  Replacement 
of  all  filters  must  be  on  a  more  frequent  basis  than  recommended 
by  the  manufacturers  for  U.f:.  and  European  operating  conditions. 
Close  attention  to  filters  pays  in  fewer  maintenance  problems  and 
is  especially  Important  during  extended  field  operations.  It  is 
not  uncommon  for  an  air  filter  to  become  completely  useless  in  3 
days  time  even  with  daily  oi  more  frequent  cleaning. 

c.  Lessons  Learned. 

(1)  General.  Greater  lumbers  of  all  filter  types  should  be 
stocked  Cor  use  in  desert  oierations. 

(2)  Ml  Specific. 

(a)  Cleaning  ever”  6-10  operating  hours. 

1.  On  a  powdery  surface,  cleaning  interval  is 
every  2~3  hours. 

2.  In  a  convoy,  iileaning  interval  may  further 
decrease  to  every  1^-20  minutes  for  trailing 
vehicles. 

2.  Could  also  oo  itrol  dust  contami.<tucion  by 
driving  in  an  echelon  formation  staggered  into 
the  wind. 

(b)  Follow  proper  cleaning  procedures. 

1.  Use  the  wand  *:o  clean  the  filter  by  blowing 
from  the  Inside  out. 


2.  Use  compresse  1  air  at  no  more  than  10  psi. 

After  6-8  cleiniricjt;,  replace  the  filter. 

(o',  Use  the  corrr  ;t  oieduing  equipment. 

(d)  Follow  TM  prccedures  during  removal,  inspection  and 
installation. 


1.  In  many  casot  of  v  p.rck  failure,  it  was  found  that 
seals  were  torn  by  impropoi  hancill.-ig. 
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2.  V~packs  should  b«  raplacsd  in  the  asee  order  that 
they  are  taken  out,  aspeclally  as  the  seals  age  and  sot. 

d.  RecosoMndation.  Leaders  at  all  levels  should  place  Increased 
enphasis  on  maintenance  of  the  air  filtration  system  (V-packs, 
V"pack  seels,  and  plenum  seals). 

t .  Comnents .  None . 
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5-3R.  Failure  Rate  of  Ml  Engines. 

a.  Observation.  High  Failure  Rate  of  Ml  Engines. 

b.  Discussion.  There  were  four  main  causes  of  Ml  engine 
failure: 

(1)  sand  ingestion. 

(2)  Continued  use  of  unserviceable  air  filtration  componvntn 
(V>packs»  V-paoKs  seals,  and  plenum  seals), 

(3)  Laclc  of  serviceable  FUPPS. 

(4)  Deviation  from  ML  engine  maintenanoa  doctrine. 

c.  Lessons  Learned. 

(1)  insure  serviceable  air  filtration  components  are  ' 
installed  and  that  extra  stocks  are  available. 

(2)  Ensure  that  engine  modules  are  available. 

(3)  Ensure  FUPPS  are  complete  and  serviceable. 

<4)  Know  Ml  engine  maintenance  concept. 

d;i  Recommendation. 

(1)  Inspect /service  air  filtration  aystem  frequently  and 
operate  only  serviceable  components. 

(2)  Follow  Ml  engine  maintenance  doctrine. 
c .  Comments .  None . 
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6' 39.  Ml  Tank  Vual  Uaaqa. 

a.  Obaervation.  Ml  Tank  Fual  Usage  and  Acceptability. 

b.  Discussion. 

(1)  Ground  vahioleo  and  aquipaent  daslonad  for  diasel  fual 
can  sStisfAptorily  oparata  with  JET  A-l  as  it  is  an  aooaptabla 
substitute  if  or  diasal  fuel.  However,  because  of  the  prevailing 
temperatuiteB  in  Saudi  Arabia,  JET  A>1  should  be  treated  with  Fuel 
Systems  Icing  Inhibitor  (FSII)  (i.o.,  MIL~X>27686  or  NXL>1*8S470) 
to  ensure  aq^inst  the  formation  of  any  microbiological  organiomn 
(i.e.,  bugs,  bactaria,  fuhgus,  etc.)  that  will  occur  in  the 
prassnce  of  any  separated  water  contamination.  The  treatment 
level  for  Slther  P$XZ  should  be  O.lSt. 

(?)  Dieial  fuel  originating  in  the  Middle  Bast  generally  has 
a  high  sulfur  content  ranging  in  the  0.71  to  l.Ot  wt.  range. 

Using  a  diesel  fuel  having  high  sulfur  valuss  in  sxcsss  of  o.7l 
wt.  will  caues  an  ipcraasa  in  tha  waar  of  oil-wattad  angina 
componanta.  Howaver,  increasing  ths  frequency  of  oil  drain 
intervals  will  reduos  ths  dsgrse  for  potential  angina  component 
wear  problams,  and  tha  usa  of  othar  than  M1L*I->2104  or 
MIL-l-aiaso  angina  olla  la  prohlbitad. 

(I)  Diasal  fuels  avaiiabis  in  ths  Middle  East  qanerally  do 
not  have  adequatu  tharmal  atabllity  or  enhanced  storage 
stability.  As  such,  this  may  causa  an  inoraasa  in  fual*relatad 
maintenance  problems  (i.s.,  injsotor/nosile  sticking,  inoresmad 
filter  plugging,  and/or  formation  of  slimm/bugs/mmulsions  in  fuel 
tanks. 

c.  LssBone  Learned. 

(1)  To  prevent  the  above  mentioned  fuel  problems,  urns  of 
diasel  fuel  etabiUxer  additive  (NIL-6>53021)  or  (MXL>1-27«S6  or 
MIL-I -85470)  Is  Strongly  recommended. 

(2)  The  diesel  fuel  etabiliser  additive  is  intended  to: 

1.  Eliminate  ailcrobiologioal  organism  formation  in  fuel 
tanks. 

2.  Enhance  the  storage  stability  of  the  traatad  fuel  while 
reducing  ruol-rdated  problems. 
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(3)  The  dlasel  fuel  additive  comas  in  either  a  "one  package" 
or  a  "two  package"  ayatem.  Treatment  levels  for  each  system  are 
as  follows: 

Diesel  Dual  Stabiliser  Additive  Treatment  Level 

One  Paokega  0.03%  Vol 

TWO  Package  0.021  Vol 

d.  Recomnendatlon. 

(1)  Use  of  either  PSII  in  diesel  fuel  is  recommended  as  an 
alternative  to  diesel  fuel  stabilizer  additive,  but  it  only 
controls  the  formation  of  microbiological  organisms.  FSII  will 
not  correct  any  of  the  other  possible  fuel  related  problems 
previously  mentioned.  Its  treatment  levels  in  diesel  fuel  are 
0.151  vol  for  both  MIL-I-27686  or  MIL-T-85470. 

(2)  This  information  be  distributed  to  deploying  commanders 
to  allow  for  better  planning. 

e.  Comments.  None. 
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6-40.  Ml  Traok. 

a.  Obaarvation,  Ml  Track  and  Track  End  Connactora 

b.  Diaouaalon.  Ml  track  and  track  and  connactora  ahovad  a  high 
uaaga  rata. 

o.  Laaaona  Laarnad. 

(1)  Tracks  (T156)  will  last  approxiaataly  800  alias  (failure 
will  ba  dua  to  a  high  rata  of  bushing  failura)  if  aanufacturad  by 
Goodyaar  and  approxiaataly  400  alias  if  aanufacturad  by  anyone 
also. 

(2)  T158  track  la  tha  raooaaandad  raplacaaant.  It  la  aora 
durabltt  and  doas  not  catch  on  flra  aa  doaa  the  T156  track  (T156 
track  has  caught  on  flra  at  apaada  of  30-35  aph  on  radballs  in 
120  daqraa  air  taaparatura) . 

(.))  Roadwhaela  began  falling  around  800  alias,  starting  at 
tha  #2  position. 

(1.  Raoomaondation.  Nona. 

a.  Coaaanta.  Nona. 
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6'4i.  Halon  Fire  Extinqulshers. 

n.  Observation.  Dlscharginq  of  Halon  Fire  Ext.ingiilshera. 

b.  Discussion.  Firs  axtlngulshars  in  tha  crsw  compartasnt  nay 
disoharga  spontanooualy  in  tha  high  hast,  aspaoially  batwaan  tha 
hours  of  ISOO  and  1900. 

0.  LasBon(a)  Lasrnad.  Kaap  than  cool  by  placing  wst  (not 
dripping)  rags  on  than. 

d.  Recommandatlon. 

(!)  The  fire  suppression  aystem  Is  being  worked  with  plans 
to  modify  tha  axtlngulshars  with  valve  bodies  which  will 
withstand  140  degree  tanparaturas. 

(2)  Connanders  must  usa  tha  field  expedient  method  to 
prevent  spontaneous  disoharga.  (Field  expedient  method  -  )ceep 
Halon  extinguishers  cool  by  placing  wet  rags  on  them) . 

e .  Commenta .  None . 
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6-42.  011  Changing. 

a.  Obaarvatlona.  Englna  Oil  Changing  Ragulraaanta 

b.  Diacuaalon.  Oil  should  ba  ohangad  about  twlca  aa  often  aa 
under  U.S.  or  European  oondltlona*  not  only  baoausa  grit 
aooumulatan  In  the  oil  pan.  but  also  unooabuatad  low-octano  fuel 
saaps  down  the  cylinder  valla  and  dilutes  the  reservoir.  Diluted 
oil  lubrlostas  and  cools  lass  effaotlvaXyi  and  evaporates  at  high 
temperaturea  generated  during  engine  operation,  nacaasitatlng 
more  frequent  topping  up.  High  grade  20H-SO  oil  has  served  well 
In  desert  conditions. 

a.  Lesson (s)  Learned.  Oil  changes  and  lubrication  of 
undercarriage  points  at  aore  frequent  Intervals  will  prolong 
engine  and  vehicle  life  under  desert  conditions. 

d.  Recoanendation.  Concur  with  Tank  Automotive  Command  (TACOM) 
and  Belvolr  Research,  Development  and  Engineering  Center 
recommendations  below: 

(1)  Vehicle /equipment  normal  oil  change  Intervals  should  be 
cut  in  half  (l.e.  If  an  oil  change  la  required  at  12,000  miles, 
change  at  6,000). 

(2)  Theaa  Intervals  may  need  to  be  further  reduced  if  aore 
severe  conditions  exist. 

(3)  To  further  reduce  oil  contamination,  it  is  raeoamended 
that  increased  oil  filter  servicing  be  iaplaaentad. 

(4)  units  employed  In  desert  environments  should  rethink 
their  engine  oil  requirements  and  plan  accordingly. 

a .  Coaments .  None . 
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6-43.  V«hiol«  Cooling  Systans. 

a.  Obaorvation.  A  varlaty  of  problama  wara  axparlencad  with 
cooling  ayatana. 

b.  Diacuaaion. 

(1)  Propar  cooling  ayatan  oparation  la  critical  in  high  tamp 
anvironnanta. 

(2)  Chack  coolant  ayatam  for  aarvicaability  prior  to 
daployment. 

(3)  Chack  aarvicaability  of  tharmoatata. 

(4)  Ba  aura  to  uaa  diatillad  or  potabla  vatar  only. 

(6)  For  optimum  parformanea,  usa  MIL-A-461S3  antifraase  in  a 
50/50  mix. 

o.  Laaaona  Laarnad. 

(1)  Local  watar  in  Saudi  Arabia  haa  a  high  minaral  oontant 
which  will  calcify  in  cooling  ayataaa. 

(2)  Do  not  mix  with  any  commarcial  producta  aa  t^ey  are 
incompatible. 

d.  Recommendation. 

(1)  Uaa  HXL-A-46153  antifraaaa  in  a  50/50  nix.  Failure  in 
either  ayatam  (cooling  or  angina  lubrication)  will  throw  a  strain 
on  the  other  ayatam. 

(2)  Use  antlfraaza  extender  additive  HIL-A-53009  to  prevent 
high  temperature  aluminum  corrosion  of  the  angina  syatama.  No 
more  than  one  traatmant  at  a  level  of  3%  (l/2qt  extender  to  17 
quarts  antifreeze  solution). 

e.  Commenta.  Nona. 
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6-44.  Gr«aB«  Usaq*. 

a.  Obsarvation.  Graasa  Uaaga 

b.  Diaeuaalon. 

c .  Laaaons  Laarnad . 

(1)  Tha  racantly  u|>gradad  Graasa  Autoaotiva  Artillary 
(MIL-G-10924  E/P)  should  ba  used  as  it  possaaaas  a  significantly 
higher  tamparatura  capability. 

(2)  If  tha  praferrad  GAA  ia  unavailabla,  uaa  of  Graasa, 
Aircraft,  Gsnaral  Purposa,  Wide  Taap  Ranga  (MTR) ,  (MIL-G-‘83122) 
in  its  place. 

(3)  Cara  aust  ba  takan  to  wipa  clean  any  axoaas  graasa  from 
aquipmant,  as  this  will  attract  sand  partiolas  and  causa 
contamination  of  tha  graasa. 

d.  Raconaandation.  conaandars  deploying  to  axtraaaly  sandy 
areas  should  have  their  vahiclas  lubricated  in  aocordanoa  with 
lubrication  order  raquiranants  for  operation  in  high  tasp 
anvironsants.  Thay  should  also  aaphasita  kaaping  graasa  fittings 
and  aquipmant  olaan  at  all  times. 

a .  Comsants .  Nona 
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6-45.  PLL  COBput«r  Ua«. 

n.  Observation.  Conputor  liss  for  pIjL  Oparations  in  Combat. 

b.  Discuaalon. 

(1)  Computors  wars  not  suooaaafuXly  uaad  in  Claaa  IX 
oparations  during  cosbat  oparatlona. 

(2)  Through  deployaant,  units  had  problems  with  PLL 
computers . 

1.  Powar  ganarator  problams. 

2*  DSU  updating  problems. 

2.  Two  days  prior,  during  and  for  two  days  after  combat, 
ULLS/SAMNS  did  not  exist  for  4-64  AR. 

i.  Everything  was  manual. 

ft.  Computer  repair  was  difficult  due  to  distances  involved. 

Disk  distribution  was  slow,  disk  updates  were  outdated 
once  received. 

c.  Lesson (s)  Learned.  Computers  are  affective  for  PLL 
operations  during  paaoatima,  but  were  not  affaotiva  during  war. 

d .  Recomsenda t i on . 

(1)  A  closer  look  needs  to  bo  taken  at  the  role  of  computers 
in  tactical  units  in  a  wartime  scenario. 

(2)  Until  support  items  (generators)  and  faster  means  of 
passing  information  can  be  implemented  more  amphasla  must  be  put 
on  manual  procedures  as  a  valuable  back-up  to  the  computer 
systems. 

e.  Comments.  None. 


6-53 

FOR  OFFICIAL  USE  ONLY 


fORomimosEittiiy 


6-46.  Targat  sensing. 

a.  Observation.  Target  hits  difficult  to  sense  with  SABOT 
ammunition. 

b.  Discussion. 

(1)  Crews  found  it  difficult  If  not  impossible  to  sense 
target  hits  with  SABOT  ammunition  (laomm  and  asmm)  at  extended 
ranges  or  during  limited  visibility. 

(2)  This  problem  was  most  notable  in  HlAl  vs  T-55 
engagements,  as  the  T-55  went  cataatrophio  much  lass  often  than 
did  the  T-72. 

(3)  At  ranges  over  3000a,  crews  couldn't  obsarve  tha  splash 
of  the  round.  Sensing  "doubtful"  or  "lost",  they  Immediataly 
re-engaged  the  target.  Inspection  of  several  T-55  wreaks  showed 
that  most  werv  hit  2  to  4  times  with  SABOT  ammunition. 

(4)  Bradley  crews  expsrienoed  a  similar  problem  whan 
engaging  Iraqi  personnel  oarrier-typa  targets  (BMP,  MTLB,  BTR 
BRDM) .  2Smm  SABOT  was  also  difficult  to  senss  hitting  the  target 
at  night  or  at  long  range  (>2000m) . 

(5)  Some  MlAl  and  K3  crews  reported  swltohlng  to  HIAT 
ammunition,  when  in  range,  during  engagamants  baoausa  they 
couldn't  tall  if  they  were  having  target  effect  with  SABOT. 

(6)  Vehicles  hit  with  SABOT  either  went  high  order 
immediately  or  slowly  caught  fire.  Smoke  from  the  target  was 
often  the  only  indicator  of  a  kill. 

(7)  Vehicles  hit  with  HEAT  ammunition  caught  on  fire 
quickly.  The  splash  of  HE  ammo  was  visible  at  all  ranges  and 
under  all  visibility  conditions. 

c.  Lessons  Learned. 

(1)  SABOT  ammunition  is  difficult  to  sense.  Lack  of  visible 
"splash"  on  target  is  not  an  indicator  of  a  missed  target. 

(2)  Not  all  vehicles  hit  with  SABOT  are  catastrophically 
destroyed  or  catch  on  fire  immediately. 

d.  Recommendation.  Build  a  phosphoric  splash  signature  into 
SABOT  ammunition. 

e.  Comments:  None. 
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CHAPTER  7 

[.PIADER  DEVELOPMENT 
7-1.  Summary. 

a.  There  are  numerous  comments  collected  from  units  with 
fiour.hwent  Asian  experience  during  Desert  Shield/Storm.  Eighty 
percent  of  these  comments  stated  that  leadership  was  superb  at 
alt  levels.  The  other  20  percent  of  comments  were  mundane  or 
isolated  cases  which  do  not  meet  the  needs  of  this  publication. 
Unfortunately,  with  such  comments  it  is  difficult  to  gain 
specifics.  The  Armor  School  opted  to  address  apeciflc  laaues  of 
loader  development  in  the  school  environment  during  the  SWA 
cxporience.  The  fact  that  we  won  the  war,  so  far  away,  so 
quickly,  with  so  few  casualties  is  a  strong  indicator  that  leader 
development  is  working. 

b.  'I'ho  events  in  the  Kuwait  Theater  of  Operation  (KTO)  dii'.pl.iyod 
our  leaders  as  human  beings  capable  of  thinking,  deciding,  and 
acting  on  their  own  initiative  as  part  of  a  highly  professional 
team.  Open  lines  of  communication  allowed  directions  and 
guidance  to  flow  downward  to  the  individual  soldier.  Mission 
orders  and  clear  commander's  intent  were  key  to  allow 
iiubnrdinate's  use  of  initiative.  This  communication  link  also 
allowed  multi-directional  (i.e.,  up,  down  and  lateral)  flow  of 
feedback  and  recommendations.  The  leadership  skills  demonstrated 
by  our  units  accomplishments  astounded  our  allies  and  terrorised 
the  enemy. 

c.  headers  carefully  cultivated  and  sustained  their  unit's  will 
to  attack  ferociously  before  and  during  the  deployment  to  SWA. 

Vet  the  soldiers  of  these  units  had  discipline  and  compassion  to 
t  ic.it  pi  isoners  of  war  humanely.  The  key  to  this  will  to  fight, 
rumcii  ft  ora  ennf  iden<;e  in  soldiorfi'  ability,  equipment 

capabi 1 i ties,  and  guidance  from  higher  headquarters.  This 
rent  idcncc  to  fight  is  a  product  of  sensible  management  of 
limited  resources  to  establish  unit  training  programs.  These 
programs  are  realistic,  challenging,  and  repetitive.  They 
provide  sufficient  feedback  to  continue  to  achieve  high  standards 
hut  also  provide  an  atmosphere  for  "risk  taking".  In  this  All 
Volunt.oor  Army,  the  underachievers  are  weeded  out.  Units 
Uovolopcd  a  spirit  of  teamwork/cohesion  from  this  tough  training 
.and  discipline. 

d.  Loaders  "lead  by  example"  in  today's  Army  which  provides 
standards  for  future  leaders.  Outstanding  leaders  are  developed 
inturnally  from  special  coaching  and  mentoring  by  senior  leaders. 
Additionally,  military  schools  provide  the  foundation  of  skills 
noedod  with  appropriate  academic  and  doctrinal  subject  matter 
exports.  The  fact  that  new  lieutenants  and  captains,  straight 
out  nf  their  courses,  could  fill  leadership  positions  and  perform 
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admirably;  indicatas  tha  school  symtam  works  wall.  Both  MCOs  and 
officers  are  davalopad  to  identify,  question,  anticipate,  and 
solve  problems  on  their  own.  if  the  problem  is  beyond  that 
leader's  capability,  he  searches  out  appropriate  help  to  solve 
it  .  iioaders  are  also  encouraged  to  conduct  self  dcvolopnent  with 
civilian  schooling  and  professional  reading  programs.  Tha 
initiative  to  bring  SWA-experlenced  leaders  back  to  tha  Armor 
Center  anablas  tha  sohool  house  to  conduct  improved  leader 

development  4-natructlon  for  many  years  to  coma. 

>  (  • 

o.  1  n  goncliusion,  tha  U.S.  Army  leadarshlp  philosophy  of  *'be, 
know,  do"  and  its  execution  creates  ths  best  military  leadere  in 
the  world.  This  was  certainly  demonstrated  in  SWA.  Na  made  it 
happen  dpapita  problem  areas  in  training,  organisation,  materiel, 
and  doctrine  described  in  preceding  chapters  of  this  report. 

f.  Another  trait  developed  in  U.S.  military  leadRers  is 
resistance  to  euphoria.  The  apareeneas  of  Idantlfiad  preblans 
from  the  field  oausad  tha  Armor  School  to  focus  on  internal 
issues  of  the  school.  Leader  development  problrd  areas  are 
discuaaed  from  a  standpoint  of  the  school  house  for  the  rest  of 
this  chapter* 
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a.  Mtuntain  quality  leadership  inul  ruction  dt  t  li(>  mi'IiooI  turn 
during  war. 

h.  Kli'xibility  of  the  TRADOC  instruction  model  during  war. 
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7>J.  Maintain  Quality  Leadership  Instruction  at  the  School  lious<> 
Durinq  War. 

n.  Observation.  Schools  are  required  to  provide  replacement 
personnel  during  times  of  crisis. 

b.  Discussion.  The  schools  provide  an  excellent  base  for 
qudliliod  replacements.  The  concern  is  ensurinc)  that 
instructional  quality  is  maintained  when  the  Intitructors 
providing  this  quality  arc  sent,  to  augment  unit:;  in  the  war. 
Inutructiun  is  documented  in  lesson  plans«  and  reserve 
replacement  instructors  are  ready  to  replace  current  instructor:.. 
This  works  for  technical  instruction,  but  in  leadership 

i nr.truetion.  the  instructor  is  Key,  demonstrating  his 
prof  iuna  1  ism  tind  skills  better  inspires  his  r.tudents  than  iiiiti 
talkinc)  about  tho  subject.  When  war  begins,  a  dilemma  oucuts. 
ilow  many  instructors  can  be  lost  to  support  the  war,  while  the 
ror.orvo  instructors  are  being  trained  for  the  same  high  quality 
loadf'fsh  ip  insti‘uct  ion?  At  one  time,  the  Scout  Platoon  Loader 
Coutiit*  at  iJJ’iAAHMfJ  was  in  jeopardy  of  cancellation  during  war  in 
liWA  io»'  this  roar^on.  This  was  due  to  a  high  number  of  scout 
Instiuctors  required  by  tactical  units.  This  did  not  have  ao 
serious  an  impact  as  it  could  have  because  the  war  was  short. 

c.  I.Q8son(s)  Learned.  None. 

d.  Uocommcndal Ion.  The  longer  the  instructors  can  remain  at  the 
sc:hooi  during  the  train-up  of  reserve  instructors  the  higher 
qualit.y  of  instruction  will  be  available  for  future  leaders  that 
are  being  trained  during  the  war. 

e.  Comments.  None. 
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7-<l.  Flexibility  of  the  TRADOC  inntruction  Model  During  War. 

a.  Observation.  Tho  TRADOC  Instructional  model  is  not  able  to 
change  or  adjust  instruction  in  a  very  short  period  of  time. 

Being  flexible  during  a  war-time  situation  provides  students  the 
latest  lessons  learned  instruction  from  the  war  experience. 

b.  Discussion.  The  TRADOC  guidance  for  establishing  and 
maintaining  programs  of  instruction  (POI)  is  designed  for 
execution  in  a  peace-time  environment.  In  this  case,  requesting 
anil  clucnmentlnq  changes  has  a  definite  role  to  control 

in.'ti  I'uct  if)n.  The  problem  exists  when  rapid  change  is  required, 
cl.uijii'si  wore  changod  in  the  fichool  hnur.o  when  certain  shortlall!'. 
ol  i ns'.it uction  wore  identified  during  the  prepiiration  fur  wat  and 
deployment.  For  example,  USAARMS  identified  a  pousiblc  training 
weakness  to  train  students  on  deliberate  breaching  of  a  complex 
obstacle.  A  sandtable  and  a  4  hour  class  were  devolopod  by 
UKAARMi)  for  all  students  during  the  force  deployment  to  SWA,  many 
nl  whom  would  soon  depart  for  to  tactical  units  in  SWA. 
Unfortunately,  the  current  system  does  not  support  short  notice 
changes.  This  is  more  profound  because  the  system  does  not  allow 
tor  this  instruction  to  be  justified  after  the  fact. 

c.  i..cason(s)  Learned.  None. 

d.  Recommendation.  Provide  a  system  allowing  schools  to  quickly 
modify,  establish,  reduce,  or  eliminate  various  instruction  where 
necessary  during  time  of  crisis.  Simultaneously,  a  special 
ntrnamlined  instruction  change  and  approval  system  is  required  »o 
that  the  quality  cf  instruction  remains  high  during  these  times. 

I',  I'limmcntn.  Note. 
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BlHt.IOGRAPHY 

8-1.  Unit  After  Action  Reports  |AARs). 

a.  VII  CorpM 

b.  XVIII  Ai  I'borne  Corps 

c.  1st  Infantry  Division  (Merhanized) 

d.  ist  Armo''  Division 
o.  3d  Armor  Division 

r.  lat  Cavalry  Division 
I).  let  U.S. (Marine  Corps  Division 
ii.  1st  Brigidc,  2d  Armor  Division 
i.  1st  Brigade,  3d  Armor  Division 
i.  2d  Brigade,  3d  Armor  Division 

k.  3d  Brigade,  3d  Armor  Division 

l.  l3t  Brigade,  1st  Cavalry  Division 

m.  2d  Brigade,  1st  Cavalry  Division 

n.  2d  Armored  Cavalry  Regiment 

o.  1st  Squadron,  4th  Cavalry  Regiment,  ist  1D(M) 

p.  2d  Battalion,  34th  Armor  Regiment,  1st  ID(M) 

«1.  2d  Battalion,  69th  Armor  Regiment,  197th  SIB 
r.  Pal  H(]uadi'on,  2d  ACK 

«.  2d  Battalion  16th  Infantry  Regiment 

t.  1st  Squadron,  7th  Cavalry  Regiment 

u.  Ist  Squadron,  4th  Cavalry  Regiment 
V.  4th  Squadron,  7th  Cavalry  Regiment 

w.  u.S.  Army  Armor  Center,  command  and  Staff 
Department 

X.  U.S.  Army  Armor  Center,  G3/Directorate  of  Plans, 
Trainimi,  and  Mobilization 

y.  U.S.  Artiy  Armor  Center,  Safety  office 

z.  U.S.  Arny  Armor  Center,  12th  Armored  Cavalry 
Regiment. 

aa.  U.S.  Army  Armor  Center,  4th  Training  Brigade 
(I  •  .  Individual  KeportM. 

a.  Information  Paper  on  Desert  Storm  Logistics,  Major 
Michael  Stine 

b.  Report  on  Combat  Service  Support,  Major  Donald 
M  Ichenor 

c.  VII  Corps  Report,  Captain  Kris  Thompson 

d.  2d  Armored  Cavalry  Regiment  Report,  Major  Michael 
Sandridqe 

c.  73  Easting  Report 

H-J.  USAARMC  Trip  Reports. 

n.  lot  Inl.intry  Division  (Mechanized) 

(1)  li;t  Ur  igado 
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(2)  2d  Brigade 

(3)  let  Battalion,  34th  Armor  Regiment 

(4)  2d  Battalion,  34th  Armor  Regiment 

(5)  3d  Battalion,  37th  Armor  Regiment 

(6)  4th  Battalion,  37th  Armor  Regiment 

(7)  2d  Battalion,  66th  Armor  Regiment 

(8)  3d  Battalion,  66th  Armor  Regiment 

(9)  1st  Squadron,  4th  Cavalry  Regiment 

(10)  D  Troop,  2d  Squadron,  let  Cavalry  Regiment 

b.  24th  Infantry  Division  (Mechanised) . 

(1)  197th  Separate  Infantry  Brigade 

(2)  4th  Battalion,  64th  Armor  Regiment 

(3)  lat  Battalion,  64th  Armor  Regiment 

(4)  3d  Battalion,  69th  Armor  Regiment 

(5)  2d  Battalion,  69th  Armor  Regiment 

(6)  2d  Battalion  4th  cavalry  Regiment 

r.  1st  Armot  Division. 

(1)  Ir.t  h.it.talion,  3bth  Armor  Regiment 

(2)  2d  Battalion,  70th  Armor  Regiment 

(3)  4th  Battalion,  70th  Armor  Regiment 

(4)  let  Battalion,  37th  Armor  Regiment 
(6)  3d  Battalion,  36th  Armor  Regiment 

(6)  4th  Battalion,  66th  Armor  Regiment,  3XD  (M) 

(7)  1st  Squadron,  1st  Cavalry  Regiment 

d.  3d  Armor  Division. 

(1)  2d  Brigade 

(2)  4th  Brigade 

(3)  4th  Battalion,  3 2d  Armor  Regiment 

(4)  4th  Battalion,  34th  Amor  Regiment 
(6)  3d  Battalion,  8th  Armor  Regiment 

(6)  4th  Battalion  8th  Armor  Regiment 

(7)  2d  Battalion  67th  Armor  Regiment 

€>.  82d  Airborne  Division  -  3d  Battalion,  37th  Armor 

Regiment . 

f.  let  Cavalry  Division. 

(1)  2d  Brigade 

(1)  1st  Battalion,  32d  Armor  Regiment 

(2)  1st  Squadron,  7th  Cavalry  Regiment 

g.  2d  Armored  Cavalry  Regiment 

(1)  1st  Squadron 

(2)  2d  Squadron 

( 3 )  3d  Squadron 

h.  3d  Armored  Cavalry  Regiment 
(I)  lilt  .'Uiuadron 

( ,’ )  .'ti 
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(3)  3d  Squadron 

i.  1st  Armor  Division  (United  Kingdom) 

Miscellaneous. 

a.  Interim  DOD  Report  to  Congress  on  the  Conduct  of 
the  Persian  Gulf  Conflict. 

b.  Battle  Damage  Assessment  Brief  from  the  Ballistics 
Research  Laboratory. 

c.  IiNO  Reports. 

d.  Project  on  Government  Procurement!  "High  Tech 
Weapons  in  Desert  Storm:  Hype  or  Reality?" 

e.  u.s.  Army  Center  for  Military  History:  Ihs  Battle 

at-  31  nagtinq.  21  Esteraftry  laai.i. 

f.  Bn/Sqdn  ('ommander's  Surveys. 

g.  SECRET  Memorandum,  ATSB-TS,  22  May  1991,  subject: 
Trip  Report  •  Abrams  Fact-Finding  Visit  (24  March 
1991  -  April  1991,  Saudi  Arabia,  Kuwait,  Iraq)  (U) 

h.  XVI II  Airborne  Corps  Commander  Interview. 
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